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ABSTRACT 
In ai project to handle the records of students at a 
College of Education, the author has provided a suite of 
prdgramines for an IBM 360/67 computer. These programmes 
perform the tasks of data management, establishing and 
maintaining the student records, and providing access to 
the data f i l e s for information r e t r i e v a l . 
I n t h i s t h e s i s the author uses t h i s work as the 
basis for a discussion on Data Management Systems. A 
report of the College system i s included and an account 
i s given of many of the problems involved i n the estab-
lishment and maintenance of Data Management Systems and 
i n the provision of information r e t r i e v a l routines. 
Security measures and the need- to protect both the data 
«md those i t represents are also discussed, and an 
o u t l i n e i s given of some of -the problems involved i n 
the -development of a small data Interchange system which 
-the author has designed and implemented as part of the 
College Data Management System. 
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Chapter.1 
DATA MANAGEMENT SYSTEMS 
I . I AN INTRODUCTION TO BCRS 
BCRS, Bede College Record System, i s a small application 
orientated Data Management System designed to record, maintain 
and provide access to the f i l e s i n a data bank of student 
records. 
The College of the 7enerable Bede was founded as a Church 
of England Training College for Schoolmasters i n 1839 and i t 
was recognised as a constituent College of the University of 
Durham i n 1947. In 1971-1972 there were 714 students at the 
College, the majority of whom were working for a Teachers' 
C e r t i f i c a t e . In 1971 a proposal by the College for the. develop-
ment of a student record data bank was accepted by the University 
of Durham Computer Unit and work by the author on the system 
began i n February of that year. 
The University of Durham and the University of Newcastle 
upon Tyne have j o i n t ownership of an IBM 360/67 computer. This 
computer, known as the Northxambrian Universities Multiple Access 
Computer (NUMAC) i s run under the control of t.he IBM Operating 
System OS/360 or the University of Michigan Terminal System, MTS. 
Durham has access to the NUMAC computer i n 'batch' mode v i a an 
IBM 1130 computer and i n 'conversational' mode v i a IBM 2741 
terminal typewriters. Access i n conversational mode i s only 
possible when the computer i s being run under MTS. 
The f i r s t Data Management System to be developed was 
completed i n May 1972 and was designed to run under MTS i n 
batch or i n conversational mode. This system i s no longer 
in use as further developments of the project made the f a c i l i t i e s 
offered by the programmes inadequate and reduced the need for 
allowing conversational mode. The present system was completed 
in A p r i l 1973 and i s designed to run under MTS i n batch mode. 
This system incorporates a l l the f a c i l i t i e s available i n the 
f i r s t version and includes more powerful techniques of interro-
gation and r e t r i e v a l . I t also includes a data interchange 
system with the Department of Education and Science at Darlington, 
providing for the transfer of data to t h e i r ICL 1904E computer. 
In the development of a Data Management System to record 
and maintain the records of students at a College of Education, 
a 'bank' of information i s being accumulated for current and 
future research. This information w i l l not only a s s i s t the 
College to evaluate and assess the courses and practices of 
today, but i t w i l l provide a useful means of monitoring the 
experimental schemes which may be introduced as a r e s u l t of 
such evaluations. I t w i l l also provide a useful source of 
information for the individual research student investigating 
such f i e l d s as student populations or student achievements. 
The Data Management System BCRS consists of a suite of 
four PL/1 (Programming Language 1) programmes known as R, F, 
I and D. Programme R establishes and maintains the student 
records, programmes F and I provide frequency counts on various 
aspects of the information recorded, and prograirane D produces 
the card output for the data interchange system with the 
Department of Education and Science. 
The programmes R, F and I provide the user with a se r i e s 
of OPTIONS, each perfoming one or more tasks i n the Data 
Management System. The user invokes an option by means pf an 
OPTION PARAMETER CARD. This card contains specifications of 
the data f i l e required, the task to be performed, and the value 
of any parameters required for that task. During the execution 
of one of these programmes any nvunber of options may be selected, 
allowing the user to process several different data f i l e s . 
The information recorded i n each record can be divided 
into f i v e groups as follows: 
1. General and Demographic. This group consists of such 
items as reference number, name, sex, date of b i r t h , 
m a r i t a l status, r e l i g i o n , region and settlement of 
or i g i n , position i n family, previous occupation, and 
parent/guardian occupation. 
2. Previous Education. This group includes the type of 
schools attended. Colleges and Uni v e r s i t i e s attended, 
and a l l external academic examinations taken since the 
age of 11. 
3. Course D e t a i l s . This group includes the de t a i l s of 
the course taken by the student and the de t a i l s of any 
changes of course made by the student during h i s 
College career. 
4. Annual Progress. This group records the assessments 
of the student's progress throughout h i s career at 
College, the f i n a l r e s u l t , and the student's subsequent 
career. 
5. Psychometric Information. The information recorded 
i n t h i s group consists of the scores achieved by the 
student i n the following t e s t s : 
5.1 A Study of Values (Allport, Vernon and Linsey) 
5.2 The Dogmatism Scale (Rokeach) 
5.3 A.H.4 Intelligence (Heim) 
5.4 Personality Factors 
The Standard Ten (STEN) scores are calculated from 
the Personality Factors and are also recorded. 
The volume of information recorded i s not large 
(approximately 2416 characters per record) and every year a 
f i l e of some 200 to 220 records i s added to the data bank. 
To date, the system contains four f i l e s , corresponding to the 
intake to the College in the years 1969, 1970, 1971 and 1972. 
A detailed description of the system i s provided i n the 
System Report and User's Manual, Appendix 2; and an intro-
duction to the technical design of the programmes i s provided 
-in Part 1 of the Programme Dociimentation, Appendix 3. 
1.2 AN INTRODUCTION TO DATA MANAGEMENT SYSTEMS 
1.2.1 Definitions 
I n introducting BCRS -we used without formal definition the 
terms Data Management System, Data, and Data Bank. The rapid 
Mievelopment i n recent years of-data base technology has l e f t 
l i t t l e time for the standardisation of terminology. Several 
^bodies and individuals have -begun to adopt common definitions 
-which are slowly becoming more widely accepted. 
I n t h i s document I propose to adopt as closely as possible 
the de f i n i t i o n s stated i n the I F I P GUIDE TO CONCEPTS AND TERMS 
IN DATA PROCESSING^**-^'. 
1. Data Management System: A system for establishing and 
maintaining the f i l e s of a data bank and of providing access 
to those f i l e s for the purposes of information manipulation, 
interrogation and r e t r i e v a l . 
This i s not a standard defi n i t i o n and such systems are known 
by many names*. This defi n i t i o n i s an attempt to include 
both the application-orientated system and the general 
application-free system. 
2. Data Bank: A comprehensive collection of f i l e s manipulated 
by one data management system^^"'-'. 
3. Data Base: The set of f i l e s required for a given data 
processing application, commonly selected from one or more -
data banks 
4. F i l e : A c o l l e c t i o n of data, complete in some sense for a 
p a r t i c u l a r purpose . 
5. Data; A representation of facts or ideas i n a formalised 
manner capable of being communicated or manipulated by some 
process ^ ^^ -^ . . 
6. Data Item: A data item i s the smallest unit of named 
data^«^, 
7. Data Structure: A system of interrelationships established 
between items of data, or between t h e i r addresses or 
i d e n t i f i e r s , to f a c i l i t a t e processing' . 
8. Key: a st r i n g of characters used to identify an item of 
data (or a record)'^^^•^. 
*A l i s t of some of the names for such systems i s provided in an 
a r t i c l e by Byrnes and Steig'^-'. I t includes: Data Management 
Systems, Generalised Data Base Management Systems, Generalised 
Data Management Systems, Information Systems, Management 
Information Systems, General Information Systems, Information 
Management Systems, and others. . 
1.2.2 The Application-Orientated Data Management System 
The vast majority of Data Management Systems in use today 
are application orientated, i . e . they have been developed for 
a p a r t i c u l a r application and t h e i r use outside that application 
i s limited, i f a t . a l l . Recent developments have been made in 
providing a 'General' Data Management System, one which can 
function independently of the application and hence independently 
of the data i t manipulates. Over the l a s t few years many 
systems of t h i s type have been developed, and summaries and 
comparisons of these systems have been made and published 
The usual approach adopted i n the development of an 
application-orientated Data Management System i s to define a 
r e l a t i v e l y simple data structure and to provide a suite of 
programmes designed to perform the tasks of Data Management 
using that structure. This method i s often s u f f i c i e n t but i t s 
great disadveintage l i e s with i t s i n f l e x i b i l i t y . 
I n manual systems the a b i l i t y to create and use alternative 
routines to handle exceptional cases when they a r i s e i s easy. 
In computing systems i t i s not easy and usually costly. The 
rigorous data structure often defined at am early stage i n the 
development of the system now becomes a burden as more complex 
information has to be distorted to f i t the structure. Subsequent 
reprogramming and indeed the subsequent redefinition of the data 
structure usually f a i l s to r e c t i f y t h i s problem as the i n f l e x i -
b i l i t y within both programmes and data i s now inherent within 
the system. 
This problem e x i s t s i n BCRS i n the recording of a student's 
previous education where the. fixed record structure allows up to 
a maximum of 30 q u a l i f i c a t i o n s to be recorded per record. As 
yet the unlikely case has not occurred but sooner or l a t e r a 
student w i l l enter the system with more than 30 q u a l i f i c a t i o n s . 
BCRS provides a warning message requesting the user to ensure 
that the most important q u a l i f i c a t i o n s are recorded within the 
f i r s t 30, but thereafter information i s lo s t and the system, 
unable to handle the unlikely event, becomes i n f l e x i b l e . 
A further problem often encountered with application-
orientated systems i s that the programmes to manipulate the 
data depend on that very data and cannot t r e a t i t merely as a 
commodity for manipulation. In BCRS for example, a change 
in the physical representation of the data caused by the adop-
tion of a different coding system between the years 1971 and 
1972 has resulted i n a s e r i e s of exception routines throughout 
the whole system. Given that the alteration i n the coding 
system was inevitable, these-exception routines would not have 
been required had the system been able to function independently 
of the ac t u a l data i t s e l f . 
An adveintage for such ..Data Management Systems i s that they 
cem usually be implemented both quickly and cheaply. Running 
costs however may be high since the duplication of data may be 
required for use i n other systems. 
..1.2.3 The General. Data Management .--System. 
-The development of the General Data Management System has 
a r i s e n for several reasons. -Over t h e . l a s t few years there has 
^been a d r i f t away from the t r a d i t i o n a l iconcept of programme and 
^ a t a structures which, although suitable f o r most numerical 
-applications where the two can be considered dependent but 
separate, are not suitable for the problems of today. ..-This i s 
p a r t i c u l a r l y true in the data base f i e l d where r e a l l i f e 
discrepancies e x i s t which cannot be corrected or forgotten and 
have to be accepted. To enable t h i s to be successfully carried 
out, a new philosophy towards programming i s evolving, removing 
the conventional d i s t i n c t i o n s between programmes and data 
structures. 
As a r e s u l t of the abandoning of conventional d i s t i n c t i o n s . 
General systems provide greater f l e x i b i l i t y which we would be 
unable to achieve otherwise. Consider for example the General 
system which allows the use of many different f i l e structures. 
In t h i s case a f i l e structure may be adopted which i s most 
suitable to the application or indeed to the p a r t i c u l a r task 
within the application. Again a system which permits a variety 
of f i l e search techniques enables the user to adopt say sequen-
t i a l access in one task and d i r e c t access in another. Data 
also becomes more f l e x i b l e , reducing i f riot removing the need 
for exception routines l i k e those previously discussed, and by 
techniques such as normalisation, troxiblesome repeating groups 
^can be eliminated. Normalisation and repeating groups are 
discussed i n a l a t e r chapter. 
One of the important considerations i n the development of 
any Data Management System must surely be the cost of the 
-implementation and the maintenance of that system. The appli-
cation-orientated system, r e l a t i v e l y tdieap to e s t a b l i s h , may be 
-expensive to run and maintain. The'General system, although 
expensive to develop, can.be used, perhaps with a minimum of 
a l t e r a t i o n , for many appli<:ations. /Furthermore i t would allow 
the same data bank to be used by many diifferent applications, 
thus reducing the number of copies which would have otherwise 
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been required. 
Expenses such as those required to reprogramme the 
application-orientated system when the unlikely event occurs or 
when there i s a physical change in the representation of the 
data would nov/ be greatly reduced. This i n turn would free 
experienced programmers from the day to day maintenance of the 
data bank, to work on other projects. 
The costs of security must also be considered. I t becomes 
increasingly more expensive to provide adequate security 
measures for many differen t data banks i n separate locations. 
The c e n t r a l i s a t i o n provided by the General system may reduce 
t h i s cost, although i n many cases the actual problems of 
security w i l l become more acute. 
Another reason for the development of the General Data 
Management System i s the need for faster and more economical 
r e t r i e v a l . Management facing c r i t i c a l decisions about sales 
or production for instance, may require a rapid response to 
se v e r a l complex questions. The answers to these questions 
which under manual-systems may require days to calculate can 
-now be provided very quickly , ^^especially i f a l l the relevant 
data i s available; at the same location. 
-Having discussed some-of the reasons for the development 
-?df the General'Data Management System, l e t us now consider 
^^hat f a c i l i t i e s such systems-should offer. 
The system must provide a high degree of f l e x i b i l i t y . 
I t must allow d i f f e r e n t data structures to be . imposed on the 
data i t records-so that the best data structure for the 
p a r t i c u l a r application or task.can be selected. In doing 
t h i s the application programmer can be freed from knowing how 
the data i s structured and the medium on which i t i s recorded. 
The system must also allow several search techniques. This 
again allows the best technique most appropriate to the 
application to be used. 
As an extension of the f l e x i b i l i t y of the system i n allowing 
programmes to be independent of the data they manipulate, the 
system should also allow access to be made in several different 
programming languages. In t h i s way the application programmer 
can take adveintage of the f a c i l i t i e s offered by different 
languages and yet s t i l l maintain the same control over the data 
to be processed. 
The system must also allow more than one programme to 
access the data base or part of the data base at the same time, 
^and i n so doing i t must provide a high degree of in t e g r i t y and 
s e c u r i t y . The problems of-i n t e g r i t y and security are discussed 
i n chapter 5. 
To provide these f a c i l i t i e s i s however a d i f f i c u l t task, 
and although recommendations have been put forward, notably those 
of the DATA BASE TASK GROUP REPORT TO THE CODASYL PROGRAMMING 
LANGUAGE COMMITTEE ^ ^^^ and o t h e r s ^ ' ' t h e r e s t i l l remains a 
considerable amount of work .to be done before the r e a l l y General 
4)ata Management System becomes a commercial proposition. 
1.2.4 Users of Data Management Systems 
I n the previous two sections -we .considered many of the 
-aspects involved i n the development of the application-orientated 
and the General Data Management System. Some of, these aspects 
we s h a l l be discussing further i n subsequent chapters. In t h i s 
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section l e t us consider the users of such systems. 
With the development of General Data Management Systems and 
the increasing popularity and use of application-orientated 
software packages (SSSP: Social Science S t a t i s t i c a l Package, for 
instance) i t i s no longer considered that the programmer should 
be the only person to be able to communicate with the computer. 
Today, i n the data base f i e l d , there are generally considered to 
be four l e v e l s of users, each requiring to interact with the 
system i n a different way. 
1. The Data Manager and System Programmer 
The Data Manager should be one of the most experienced 
members of the development and support team of the system. He 
should be experienced both in conventional programming languages 
and as a systems analyst. He would make the i n i t i a l decisions 
about the structure and the type of system to implement and he 
would be responsible for the organisation and maintenance of a l l 
or part of the data base and for any decisions concerning the 
r e v i s i o n of the system, i . e . the redefining of the f i l e or record 
structures. Responsible to the Data Manager, and probably 
in t e r a c t i n g with the data base at system l e v e l , a team of system 
programmers would implement various aspects of the system, such 
as security and access control. 
2. The Application Programmer 
The application programmer would be responsible for providing 
procedural programmes, probably i n host languages such as Cobol 
or PL/1 or extensions of these languages, to operate on the data 
base for specified applications. 
3. The Self-contained User 
This user does not have to know a conventional programming 
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language. He requires to i n t e r a c t with the system i n the 
language provided with the data base. This language should be 
user orientated, enabling such tasks as updates, interrogation 
and r e t r i e v a l to be performed. 
4. The Parametric User 
The parametric user or non-programmer user i s the lowest 
l e v e l of user and does not have to know either a conventional 
programming language or the self-contained data base language. 
He communicates with the system by invoking procedures which 
have been predefined by a higher l e v e l of user. These 
procedures he knows how to invoke, but not how to define, 
although he may have the r e s p o n s i b i l i t y of providing specified 
parameters when required. 
.Not s u r p r i s i n g l y , the lower l e v e l s of users introduce another 
requirement into the development of Data. Management Systems. 
This requirement - that the man/machine interface should be as 
:simple as possible - i s of great importance. Data. Management 
Systems p a r t i c u l a r l y the General systems should be designed 
f o r use by experienced and inexperienced users a l i k e . Some 
systems, i n p a r t i c u l a r the systems providing on-line interro-
-gation and retrieval., achieve t h i s by .providing d i f f e r e n t modes 
of use. A learner mode i s provided for the beginners and an 
•^experienced mode for those already/:f ami l i a r with.: the system. 
iSuch techniques ^however also -increase .ithe development and 
running costs. Other systems, especi a l l y those that are 
a p p l i c a t i o n orientated are designed to consider-all users as 
parametric users and provide a step-by step doctimentation of 
what can and cannot be done. This approach i s - u s u a l l y adequate 
provided the user wishes to remain?ywithin the-bounds-of the 
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tasks provided. I f however he requires a f a c i l i t y v/hich i s not 
predefined, a higher l e v e l of user has to be consulted. 
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Chapter 2 
THE ESTABLISHMENT MD MAINTENANCE OF A 
DATA. MANAGEMENT SYSTEM 
In chapter 1 we discussed the application-orientated and 
the General Data Management System and we considered what 
f a c i l i t i e s such systems would have to o f f e r to f u l f i l t h e i r 
functions. I n t h i s chapter we s h a l l consider the organisation 
required t o establish and maintain a Data Management System. 
The decision t o implement a Data Management System gives 
r i s e t o many complex and involved tasks. Not only are there 
problems concerning the recording of' information - what informa-
t i o n t o record, on what medium and i n what format - but there 
.are also human problems t o be considered. One such problem -
the need f o r a simple man/machine interface - we have already 
mentioned. 
Many of these problems must be considered as problems of 
organisation and i n the development and implementation of a 
Data Management System organisation f a l l s i n t o two areas. 
External organisation, the organisation required t o allow the 
- system t o be established and developed; and in t e r n a l , organisa-
t i o n , the organisation of the -system i t s e l f . 
:2,I EXTESNAL ORGANISATION 
Mtie external organisation Jaehind the implementation of a 
-Data Management System i s very important and the major 
r e s p o n s i b i l i t i e s f a l l on the Management, i . e . those who decide 
t o implement the system, and the Data Manager, the person 
responsible f o r its-implementation. 
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2.1.1 The Management 
The i n i t i a l decision t o implement a Data Management System 
and the f i n a l r e s p o n s i b i l i t y f o r i t must l i e with the Management, 
be tha t Management a representative body of a Company or an 
i n d i v i d u a l . 
The cost of the system must be carefully considered along 
with the type of system, on or o f f - l i n e , and also the cost of 
providing new equipment where necessary. In these areas the 
Management should be i n close contact with the Data Manager who 
should advise on what equipment to purchase and how best to u t i l i s e 
e x i s t i n g equipment. He must also ensure that the Management 
seriously considers such problems as security, as many of the 
decisions made at t h i s l evel w i l l be of di r e c t consequence to 
him when he develops the system. 
2.1.2 The Data Manager 
Once the decision has been made to implement a Data 
Management System i t becomes the Data Manager's r e s p o n s i b i l i t y 
to do so. I n i t i a l l y he w i l l have been responsible f o r 
providing advice t o the Management about what systems are 
available and whether any of these systems would meet the 
requirements of the application. Eventually he w i l l be 
responsible f o r decisions about the type of system to develop 
and implement. He w i l l have t o consider which record and 
f i l e structures t o use, and whether the system should adopt a 
host language or be developed using the self-contained language 
of an e x i s t i n g system. He w i l l also have the r e s p o n s i b i l i t y 
f o r decisions about the maintenance, revision and security of 
the system. 
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To make such decisions the Data Manager must have a clear 
idea of the system as i t exists at present, of the information 
to be recorded, and of the needs of those using that information. 
I t i s his r e s p o n s i b i l i t y t o ensure that any system that i s 
implemented meets these requirements. 
2.1.3 Other Responsibilities 
One of the important aspects of the implementation of a 
Data Management System i s the effects that the system w i l l have 
on present s t a f f . This problem, known to sociologists as 
socio-technical r e l a t i o n s , i s important as many members of 
s t a f f , s t a r t l e d by the apparent complexity of 'the computer' 
and ignorant of i t s basic s i m p l i c i t y , may consider i t as a threat 
t o t h e i r jobs. This however i s seldom i f ever the case, but 
often the introduction of a Data Management System a l t e r s the 
-emphasis of the job specifications of these people. One of 
the best ways to-;reduce tensions i n t h i s f i e l d i s t o keep them 
informed about the system and i f possible d i r e c t l y involved i n 
preparing f o r i t and f o r i t s maintenance. The r e s p o n s i b i l i t y 
f o r t h i s must f a l l on a l l who are involved i n the development 
:isnd implementation. 
Good examples of w e l l implemented Data Management Systems 
^ e v S t i l l few, and although a-vast amount has been published 
jabout the place of -these systems i n society and i n industry 
-very l i t t l e assessment has been made of the cause and effects 
of ±heir use. B^anbury^ "^ '' when discussing Management 
Information Systems states that '"the use of computers ... 
=«learly places the-onus upon ^-the:?«ystems designer and the 
manager t o recognise some of the possible consequences of the 
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massive in t e g r a t i n g system" and he concludes that the implemen-
t a t i o n of such systems may lead organisations towards more 
centralised decision-making which he warns " i s not necessarily 
the r i g h t answer every time". 
2.2 INTERNAL ORGANISATION 
The i n t e r n a l organisation of a Data Management System 
concerns the actual organisation of the system i t s e l f , what 
f i l e structures to have, and how and i n what format to record 
the data. The simplest method i s to have a suite of programmes 
each with t h e i r own data f i l e s and, although t h i s method may i n 
some cases be s a t i s f a c t o r y , i t often gives r i s e t o data 
redundancies where the same information i s recorded i n several 
f i l e s . To provide good i n t e r n a l organisation the Data Manager 
must consider several factors. 
1. The Application 
Where Data Management Systems are developed f o r a p a r t i c u l a r 
application the nature of that-application often helps t o 
d i c t a t e the i n t e r n a l organisation of the system. I f , f o r 
example, the users of. a system require fa s t on-line r e t r i e v a l , 
t:hen a f i l e structure allowing d i r e c t access would be an 
iadvantage. F i l e maintenance ^ must also be considered. For 
-large updates where the volume of information to be added t o 
"the data base i s great, sequential access m.ight be used, while 
f o r small updates, say the a l t e r a t i o n of one or two f i e l d s i n 
a p a r t i c u l a r record, d i r e c t access t o locate that record would 
rbe more e f f i c i e n t . 
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2. The F a c i l i t i e s Available 
The i n t e r n a l organisation of a Data Management System may 
also be influenced by the f a c i l i t i e s available at the i n s t a l l a -
t i o n where the system i s t o be implemented. The organisation 
of a system designed t o be used on a large computer with disc 
and drum backing store w i l l be very d i f f e r e n t from that designed 
fo r a smaller computer using magnetic tapes. The a v a i l a b i l i t y 
of input and output devices must also be considered and the 
f a c i l i t i e s offered by the software that the i n s t a l l a t i o n supports, 
The compilers available, f o r example, w i l l a ffect the choice of 
a host language where one i s t o be used. 
3. The Money and Time Available 
Both these factors may influence the design and organisa-
t i o n of the system. I f money i s short a simple system may be 
implemented using as f a r as possible e x i s t i n g equipment, whereas 
i f both money and time are available a complex system may be 
developed and new equipment purchased. 
The application, the f a c i l i t i e s , money and time available 
are a l l factors which influence the i n t e r n a l organisation of a 
Data Management System. They also provide some of the reasons 
f o r the need f o r record and f i l e s t r u c t u r i n g . 
I n most systems information i s grouped together i n t o 
l o g i c a l records. Due to the l i m i t a t i o n s of hardware and 
software and the need f o r such groupings of data i n problem 
analysis, these records are then grouped i n t o f i l e s . The 
organisation of these f i l e s i s the foundation on which the 
Data Management System i s b u i l t . I t dictates the search 
techniques t o be used during r e t r i e v a l , the physical size of 
the date base and the amovmt of information redundancy. There 
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are several f i l e organisation techniques which we s h a l l discuss 
l a t e r , but the choice of organisation used not only depends on 
the application but also on the complexity of the information t o 
be manipulated. 
2.2.1 Information and Data 
The majority of Data Management Systems record data. I t i s 
usually recorded as e x p l i c i t l y coded data items or data values 
which, only when provided with a t t r i b u t e s by humans, does i t 
become meaningful information. 
Consider f o r example the set of figures: 
251260 
These figures could be interpreted i n many ways, i f indeed they 
need be interpreted at a l l , and i n t h e i r present form they 
represent meaningless data. I f we were subsequently informed 
that the set of figures above represented a date of b i r t h , then 
by providing the i n t e r p r e t a t i o n of the data; 
DATE OF BIRTH IS 25/12/60 
we have established meaningful information. 
The main disadvantage of recording information as 
e x p l i c i t l y coded data items i s i t s i n f l e x i b i l i t y . An a l t e r a -
t i o n i n the content of the information t o be recorded, such as 
the addition of several new f i e l d s , would require s t r u c t u r a l 
a l t e r a t i o n s i n the programmes concerned. To increase the 
f l e x i b i l i t y of the information recorded, some languages allow 
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free format. CODIL (Context Dependent Information Language ' ' 
f o r instance, records a l l information as: 
<data item>:=<data nameXlogical r e l a t i o n X d a t a value> 
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By providing a wide range of l o g i c a l relations and allowing 
the user t o define his own data names, some of the f l e x i b i l i t y 
of n atural languages can be retained. 
In BCRS both techniques are used and although most of the 
information recorded consists of e x p l i c i t l y coded data items, 
i n the recording of the Annual Progress of a student a free 
format has been used. The continually changing structure of 
courses offered by the College gave r i s e t o the need t o adopt 
t h i s technique, and data items are recorded as: 
<data item>:=<field label><=><field value> 
where the f i e l d labels correspond t o a set of predefined f i e l d s 
which the user wishes t o record. A l l the f i e l d values are 
then recorded i n the same vector (the Annual Progress Vector) 
and the f i e l d labels are used t o point t o two f i e l d keys, the 
f i r s t of which records the s t a r t i n g point of the f i e l d value 
w i t h i n the vector, and the second records the length (number 
of characters) of that value. The techniques adopted t o allow 
new information t o be added t o the vector arid t o allow the 
res p e c i f i c a t i o n or removal of ex i s t i n g information i s discussed 
i n Part 1 of the Programme Documentation, page 16, Appendix 3. 
Data Relations 
The rel a t i o n s which e x i s t between data items may be 
i n t e r n a l , i . e . they may e x i s t between the data values contained 
w i t h i n a single record, or they may be external and ex i s t 
between the records of a p a r t i c u l a r f i l e or a pa r t i c u l a r set 
of f i l e s . 
The f i e l d labels previously discussed form external 
relationships between t h e i r corresponding f i e l d values i n a l l 
records where the f i e l d label has been defined t o represent 
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the same e n t i t y . I f the user subsequently redefines the f i e l d 
t o which the f i e l d label r e f e r s , the relationship i s broken. 
In BCRS i n t e r n a l relations e x i s t between several data items. 
For example, i n each record the number of qu a l i f i c a t i o n s recorded 
(QUALNO) provides an in t e r n a l relationship with the array (QUAL) 
where the q u a l i f i c a t i o n s are recorded. We can say that there are 
QUALNO q u a l i f i c a t i o n s i n the array QUAL. Such a r e l a t i o n forms a 
repeating group which may lead t o a complex data structure d i f f i -
c u l t t o handle. The technique of normalisation'''-^ i s designed 
to reduce such complex data structures t o simpler structures, 
eli m i n a t i n g where possible the repeating groups. 
Consider the structures given i n Figure 1. 
Ref .No.l Ref.No.2 
I Name A' Qualno 3 Name B Qualno 6 
Qual i f i c a t i o n 1 
Qua l i f i c a t i o n 2 
Qua l i f i c a t i o n 3 
Qua l i f i c a t i o n 1 
Qua l i f i c a t i o n 2 
Qua l i f i c a t i o n 3 
Qua l i f i c a t i o n 4 
Qua l i f i c a t i o n 5 
Qua l i f i c a t i o n 6 
FIGURE 1 
The number of q u a l i f i c a t i o n s recorded by each student i s 
d i f f e r e n t and forms a repeating group w i t h i n each record. These 
repeating groups can be eliminated by reducing the structures t o 
















Q u a l i f i c a t i o n 1 
Qua l i f i c a t i o n 2 
Qua l i f i c a t i o n 3 
Qua l i f i c a t i o n 1 
Qua l i f i c a t i o n 2 
Qua l i f i c a t i o n 3 
Qua l i f i c a t i o n 4 
Qua l i f i c a t i o n 5 
Qua l i f i c a t i o n 6 
FIGURE 3 
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We now have two simple r e l a t i o n s ; Figure 2 contains a 
r e l a t i o n between RefNos and Names, and Figure 3 a rielation 
between RefNos and Qualifications. I t should be noted however 
that i n reducing the o r i g i n a l structure t o a set of simple 
r e l a t i o n s we have increased the data redundancy, and i f RefNo 
was a keyed item, then although i t s t i l l remains unique i n the 
r e l a t i o n s i n Figure 2 i t does not i n Figure 3, where i t provides 
reference t o a set of data items. Nevertheless we have shown 
that the data structures can be reduced t o a set of simpler 
r e l a t i o n s which are both easier t o record and easier t o manipulate 
Another important aspect, i n the recording of information 
as data concerns the types of the data representations acceptable 
t o the Data Management System, since i t must.be remembered that 
data items with.-vdifferent a t t r i b u t e s can be recorded i n d i f f e r e n t 
ways. Where information i s recorded as e x p l i c i t l y coded data 
items, specified a t t r i b u t e s can be declared, but when a free 
format technique i s used, data conversions may be required t o 
ensure th a t the data item has the correct a t t r i b u t e s f o r the 
operation being performed. 
2.2,2 Records 
The grouping of data items i n t o records provides a convenient 
way of recording and manipulating related or unrelated information. 
I n most cases a record describes an e n t i t y , A BCRS record f o r 
instance contains a l l the information about a student. This 
information i s related ( i . e . i t concerns the student) and i t can 
be f u r t h e r divided i n t o l o g i c a l divisions sometimes known as 
elements. A record element may contain one or more f i e l d s as 
defined by the user and they may be f i x e d or varying i n size. 
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With varying length elements i t i s sometimes convenient t o have 
a 'table of contents' w i t h i n the record providing the r e l a t i v e 
s t a r t i n g addresses f o r a l l the elements included. This would 
allow element r e t r i e v a l as wel l as record r e t r i e v a l , thus 
providing greater f l e x i b i l i t y . 
I n some cases the user may wish t o provide keys with each 
record t o enable d i r e c t access techniques t o be used during 
r e t r i e v a l . A key may be a single data item or a group of 
several data items contained w i t h i n each record, i t i t may be 
an external key provided when the records were established i n 
the f i l e . 
2.2.3 F i l e s 
There are three main f i l e organisation techniques i n use 
today: Sequential Organisation, Random Organisation and L i s t 
Organisation. I n t h i s section we s h a l l discuss each type 
b r i e f l y ; a detailed discussion giving i l l u s t r a t i o n s of each 
type can be found i n Appendix 1. 
Sequential Organisation 
I n a sequential f i l e , records are recorded i n a specified 
sequence. This sequence may depend on the value of a common 
a t t r i b u t e w i t h i n the records or i t may correspond to the order 
i n which the records arrived i n the f i l e . This type of 
organisation allows rapid access t o successive records but the 
r e t r i e v a l of out of sequence records may be slow, depending on 
the number of records i n the f i l e and the position of the 
required record. 
Random Organisation 
In random organisation a relationship i s established between 
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the key of a record and the address or location of that record 
on a direct-access storage device. This relationship provides 
the means of access t o the record by d i r e c t address, dictionary 
lookup or address calculation techniques. Random f i l e organi-
sation provides a varying degree of ef f i c i e n c y . When di r e c t 
addressing can be used i t i s very e f f i c i e n t . Dictionary lookup 
however requires a scan of the dictionary before the address 
can be found. A sequential scan i s often used f o r t h i s , or a 
binary search technique; and address calculation may require 
transformation algorithms i f c o l l i s i o n s occur during the calcu-
l a t i o n of an address from a record key. 
L i s t Organisation 
In l i s t organisation the l o g i c a l organisation of the records 
w i t h i n a f i l e i s maintained by the use of pointers. These 
pointers may be addresses, f o r example the pointer i n one record 
may be the address of the next record i n the sequence and hence 
the records can be recorded i n any physical order. There are 
three main types of l i s t organisation: simple l i s t , inverted l i s t 
and r i n g , each of which provides a varying degree of ef f i c i e n c y . 
The selection of a suitable f i l e structure w i l l depend on 
the physical constraints of the computer system ( i . e . the hard-
Weure available) and on the software constraints, i n p a r t i c u l a r 
those of the Operating System. 
In BCRS the f i l e s are organised sequentially i n ascending 
order of Reference Number. This technique was chosen f o r 
several reasons: 
1. S i m p l i c i t y ; Sequential organisation i s perhaps the simplest 
organisation to implement as there are no problems of key 
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and index maintenance. I t also provides f o r extremely easy 
usage and can be more readily understood by non-computing 
users wishing t o use the system. 
2. Maintenance: The majority of maintenance carried out i n 
BCRS concerns the updating of nearly a l l the records i n a 
specified f i l e . The addition of the Annual Progress f o r 
a given year f o r instance w i l l most probably involve the 
addition of information t o every record. Sequential 
organisation giving rapid access t o successive records i s 
i d e a l f o r t h i s type of maintenance provided the updates 
are co l l a t e d i n the same sequence as the records. Some 
small volume updates are also carried out but t y p i c a l l y 
not many per year. 
3. Ret r i e v a l : Like maintenance, the majority of r e t r i e v a l 
c a r r i e d out concerns every record. Sequential access 
however may not be the most e f f i c i e n t method when r e t r i e v a l 
i s based on some selection c r i t e r i a . One such t y p i c a l 
c r i t e r i o n might be 'select the students who have 3 A'levels 
and 0'level passes i n English Language and Mathematics*. 
I n BCRS sequentia;l access i s s t i l l used, reducing the need 
f o r maintaining a complex indexing structure which would 
. ..otherwise be required t o allow as wide a range of record 
selection as possible. 
4. Software constraints: I d e a l l y , index sequential would have 
provided a better organisation technique since i t would have 
allowed sequential or indexed (direct) access t o be used, 
depending on the requirements of the task. To implement 
i t however each record would have t o be divided i n t o several 
smaller records since the present version of MTS does not 
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support index sequential organisation with records greater 
than 255 bytes. This i n turn would reduce the s i m p l i c i t y 
of the system, making implementation more d i f f i c u l t and 
usage more complex. 
2.3 MAINTENANCE 
The maintenance of a data base i s usually considered as the 
updating of the data f i l e s with additional information or more 
up-to-date information. The organisation involved i n t h i s 
maintenance again f a l l s i n t o two areas: external organisation 
and i n t e r n a l organisation. 
I n the external organisation of f i l e maintenance there are 
several important points t o consider. In large systems 
maintenance i s often carried out by several people from d i f f e r e n t 
locations and at d i f f e r e n t times. The d i f f i c u l t y then arises 
of knowing what has been done and what has not been done, and i n 
these circumstances careful monitoring of the system i s essential. 
The accuracy of the information recorded i s also important, 
especially i n personnel.data f i l e s . One good method of ensuring 
that the information recorded i s kept up-to-date i s by forwarding 
a copy of the information t o the individuals concerned asking 
them t o mark any alt e r a t i o n s which may be required. When the 
copy i s returned the records can be altered appropriately. This 
technique has the further advantages of informing the individuals 
of the information recorded about them. 
The i n t e r n a l organisation required during maintenance w i l l 
depend on the type of f i l e structure used. With l i s t organisa-
t i o n f o r example the addition of several new records i n a f i l e 
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may require a complete reordering of the pointers, and the time 
spent on the maintenance of inverted indexes may be considerable, 
With sequential organisation t h i s problem does not arise unless 
a reordering of the records i s required. 
The Maintenance of BCRS 
In BCRS the maintenance of the data f i l e s i s carried out by 
three people, two College representatives and a Computer Unit 
Data Manager. The College representatives are responsible f o r 
providing the information t o be recorded and the Data Manager i s 
responsible f o r ensuring that t h i s information i s placed i n the 
data bank. The Data Manager records a l l maintenance carried 
out and hence the status of the system i s always known. The 
lin e s of communication between the users and the data bank are 









FIGURE 4: BCRS lines of communication 
On admission t o the College a record i s established f o r 
each student. Maintenance takes place once per year while that 
student i s at the College. I f a student withdraws p r i o r t o 
completing his course, then a fur t h e r update i s carried out to 
record the withdrawal. As sequential f i l e organisation i s used. 
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no index maintenance i s required and the addition of further 
records takes place so infrequently that the records are not 
usually reordered, although the f a c i l i t y t o do so exists w i t h i n 




Today the techniques of information r e t r i e v a l are changing 
r a p i d l y . These changes, which are a r i s i n g perhaps from the 
us e r ' s need to u t i l i s e information more f u l l y or from, new develop-
ments i n hardware and software, provide the stimulus f o r the 
development of f l e x i b l e r e t r i e v a l packages and algorithms which 
are both economical and easy to use. The p r o v i s i o n of these 
f a c i l i t i e s forms an i n t e g r a l p a r t of a Data Management System, 
often p r o v i d i n g the very reason f o r the implementation of the 
System i t s e l f . I n t h i s chapter we s h a l l consider some of the 
approaches t o information r e t r i e v a l and we s h a l l d i s c u s s the 
approach adopted i n BCRS. 
One of the many problems with the p r o v i s i o n of an e f f i c i e n t 
r e t r i e v a l s e r v i c e a r i s e s from the wide range of uses of such a 
f a c i l i t y . Barlow^^-' d i s c u s s e s four p o s s i b l e d i v i s i o n s of an 
information s e r v i c e : c u r r e n t awareness, i n f o - r e t r i e v a l , docu-
ments , and products engineering data. I n one case these 
d i v i s i o n s d e a l with the se a r c h i n g of a data base to provide 
answers t o s p e c i f i e d problems, while i n another case, the 
r e t r i e v a l of documentation on r e s e a r c h and development i s 
r e q u i r e d . To provide a l l these f a c i l i t i e s , an information 
s e r v i c e would r e q u i r e complex and f l e x i b l e r e t r i e v a l r o u t i n e s . 
Another c o n s i d e r a t i o n i n v o l v e s the u s e r s themselves, the 
m a j o r i t y of whom are p r i m a r i l y not i n t e r e s t e d i n the r e t r i e v a l 
s e r v i c e i t s e l f but,only i n what i t r e t r i e v e s . As t h i s g i v e s 
r i s e t o a wide range of both frequent and infrequent u s e r s , a 
simple mem/machine i n t e r f a c e must be provided. 
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3.1 TYPES OF RETRIEVAL SYSTEMS 
There are two types of r e t r i e v a l systems: batch systems 
and o n - l i n e systems. 
3.1.1 Batch R e t r i e v a l Systems 
The main use of a batch r e t r i e v a l system a r i s e s when the 
r e t r i e v a l r e q u i r e d produces l a r g e q u a n t i t i e s of output, or when 
r e t r i e v a l time i s not c r i t i c a l . The system has i t s disadvan-
tages i n the slow turn-round time and the i n f l e x i b i l i t y of not 
being able to vary the search c r i t e r i a as r e t r i e v a l takes place. 
3.1.2 On-Line R e t r i e v a l Systems 
The o n - l i n e r e t r i e v a l systeiti overcomes both the disadvan-
tages experienced with the batch.system. With l a r g e time ' 
s h a r i n g computers a d i r e c t response to a request or query i s 
provided and the user can i f req u i r e d modify the query before 
making a f u r t h e r r e quest. I n t h i s environmen-- r e t r i e v a l time 
i s c r i t i c a l and output should be kept to a minimum, t o reduce 
p r i n t i n g time. Such systems can only be e f f e c t i v e l y supported 
where d i r e c t a c c e s s storage i s a v a i l a b l e . 
One important f a c t o r which must be considered i n both 
systems i s the a b i l i t y and experience of the u s e r s , as misuse 
due t o inexper i e n c e can be c o s t l y . On-line systems may adopt 
modes of use, l e a r n e r mode and experienced mode, but t h i s adds 
overhead c o s t s t o the development and rimning of the system. 
The f i r s t v e r s i o n of BCRS, when used o n - l i n e , provided only one 
mode of use, an abbreviated l e a r n e r mode to supplement documen-
t a t i o n . Some users f a m i l i a r w ith the system found t h i s method 
f r u s t r a t i n g . 
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3.2 THE COST OF EFFICIENT RETRIEVAL 
With the ever i n c r e a s i n g cost of computing f a c i l i t i e s and 
the need f o r q u i c k e r and more accurate d e c i s i o n making by 
management, the cost of an e f f i c i e n t r e t r i e v a l s e r v i c e i s 
important. T h i s c o s t u s u a l l y v a r i e s considerably depending on 
the a p p l i c a t i o n and the complexity of the r e t r i e v a l r e q u i r e d , 
but i t can be g r e a t l y i n f l u e n c e d by s e v e r a l f a c t o r s . 
3.2.1 The Users 
Perhaps the two most important c o n s i d e r a t i o n s i n v o l v i n g 
the u s e r s of information r e t r i e v a l s e r v i c e s are t h e i r experience 
and t h e i r requirements. The experience of the user we have 
a l r e a d y mentioned, but the requirements of users vary g r e a t l y 
and i n some cases are not f u l l y s p e c i f i e d before the system i s 
implemented. 
I n c a s e s where the user can s p e c i f y what items are t o be 
r e t r i e v e d a f i x e d r e t r i e v a l format can be used. Where the 
u s e r does not know what items w i l l be r e q u i r e d a f r e e r e t r i e v a l 
format i s . r e q u i r e d , a l l o w i n g the user to s p e c i f y the items to 
be r e t r i e v e d and the format i n which these items are to be 
p r i n t e d . T h i s type of f a c i l i t y , although very much more 
f l e x i b l e than the former, p l a c e s more r e s p o n s i b i l i t y on the 
u s e r , 
A f u r t h e r c o n s i d e r a t i o n i n v o l v e s the f a c i l i t i e s r e q u i r e d . 
V i s u a l d i s p l a y u n i t s would be extremely u s e f u l f o r u s e r s wishing 
t o browse through records or documents. Other u s e r s may wish 
t o r e c o r d r e t r i e v e d items i n f i l e s or on cards f o r subsequent 
p r o c e s s i n g , g i v i n g r i s e t o the need f o r f l e x i b l e input and out-
put r o u t i n e s u t i l i s i n g s e v e r a l d e v i c e s . -
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3.2.2 The Record and F i l e S t r u c t u r e Used 
As the c o s t of r e t r i e v a l i s a fu n c t i o n of the e f f i c i e n c y of 
r e t r i e v a l the record and f i l e s t r u c t u r e s adopted by the Data 
Management System become of great importance. I n larg e time 
s h a r i n g i n s t a l l a t i o n s , d i r e c t a c c e s s techniques provide maximum 
e f f i c i e n c y e s p e c i a l l y i f a l l index, r e l a t i o n or d i c t i o n a r y t a b l e s 
can be h e l d i n core. With i n v e r t e d f i l e s t r u c t u r e s , index 
. t a b l e s can be searched q u i c k l y and r e t r i e v a l to the main records 
need only be made i f information not recorded i n the. index t a b l e s 
i s r e q u i r e d . 
I n s m a l l e r i n s t a l l a t i o n s , perhaps not supporting d i r e c t 
a c c e s s d e v i c e s , s e q u e n t i a l method would have to be used. To 
i n c r e a s e e f f i c i e n c y , the c o l l a t i n g of keys to correspond to the 
order i n the f i l e s can reduce search time, although seldom more 
than one pass through the f i l e should be requ i r e d . 
The complexity of the sea r c h c r i t e r i a i s a l s o important 
and v e r y i n v o l v e d r e q u e s t s which cannot be answered from the 
index or r e l a t i o n t a b l e s would r e q u i r e the r e t r i e v a l of every 
r e c o r d . I n these circumstances s e q u e n t i a l access methods, 
g i v i n g f a s t a c c e s s to s u c c e s s i v e records could be used; 
•3.2.3 The A v a i l a b i l i t y of the Data 
Another important point which can i n f l u e n c e the e f f i c i e n c y 
of r e t r i e v a l concerns the a v a i l a b i l i t y of the information. 
F i l e s which are not f r e q u e n t l y accessed may r e s i d e on l e s s 
a c c e s s i b l e media than those t h a t are i n frequent demand. L i k e -
wise c a r e f u l monitoring of the most frequently used r e c o r d 
f i e l d s may be u s e f u l i n de c i d i n g which items should be rec o r d 
keys, but subsequent reque s t s f o r non-keyed f i e l d s may then 
t a k e longer t o answer. 
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3.2.4 The S t a t u s of the Machine 
The c u r r e n t s t a t u s of the machine i s more important i n 
o n - l i n e systems than i n batch systems. At any given time the 
e f f i c i e n c y of an o n - l i n e system w i l l depend on the number of 
u s e r s c u r r e n t l y a c t i v e on t h a t system. As the number i n c r e a s e s 
so the response time decreases. S i m i l a r l y response time may 
a l s o decrease i f l a r g e index or r e l a t i o n t a b l e s are used, 
s i n c e t h i s may r e s u l t i n e x t r a paging by the system. 
3.3 INTERROGATION AND RETRIEVAL 
Record i n t e r r o g a t i o n may be considered as a p a r t i c u l a r 
a s p e c t of r e t r i e v a l where a s p e c i f i e d question or s e t of 
q u e s t i o n s are posed. Having provided an answer to these 
q u e s t i o n s , r e t r i e v a l of items u n r e l a t e d to the search c r i t e r i a 
may be obtained from the s e t of records i d e n t i f i e d . For 
example i n BCRS the q u e s t i o n : 
'how many married students are under 21 y e a r s of age?' 
would be considered as r e c o r d i n t e r r o g a t i o n , while on the other 
hand the question; 
'provide demographic information about the s e t of 
students who are married and under 21 years of age' 
would be considered f i r s t l y as i n t e r r o g a t i o n to i d e n t i f y the 
s e t of students and secondly, or concurrently, as r e t r i e v a l 
to provide the demographic information r e q u i r e d . 
T h i s b rings us t o the major problem of d e f i n i n g and providing 
a s u i t a b l e language through which a request may be made. The. 
u s u a l approach adopted i s t o provide a c o n t r o l l e d language where 
the u s e r phrases h i s request to conform to a s p e c i f i e d syntax. 
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A n a t u r a l language approach can a l s o be used and although t h i s 
provides f a r g r e a t e r f l e x i b i l i t y i t a l s o r e q u i r e s a much more 
complex request e v a l u a t i o n phase. 
Once a request has been defined, numerous record search 
techniques can be used ranging from d i r e c t comparisons of 
r e q u i r e d items and recorded items t o complex hashing procedures 
and word a s s o c i a t i o n techniques f r e q u e n t l y used i n l i b r a r y 
r e t r i e v a l p r o j e c t s . The eventual technique used w i l l depend 
on the f i l e s t r u c t u r e and s i z e of the database, the amount of 
core a v a i l a b l e and the complexity of the request i t s e l f . 
3.3.1 I n t e r r o g a t i o n and R e t r i e v a l i n BCRS 
I n BCRS a f i x e d r e t r i e v a l format i s used depending on the 
value of a s p e c i f i e d parameter. A l i s t of the i d e n t i f i e r s of 
the students i n c l u d e d i n a p a r t i c u l a r s e t v / i l l be provided and 
t h i s l i s t may be accompanied by s p e c i f i e d information about t h a t 
s e t . T h i s information may be a s e t of frequency t a b l e s based 
on the demographic information, or i t may be based on the 
psychometric s c o r e s i n c l u d i n g frequency t a b l e s , means, t o t a l s 
and standard d e v i a t i o n s . 
Requests are s p e c i f i e d by the user i n a coded c o n t r o l l e d 
language. The syntax of t h i s language i s as f o l l o w s : 
<request>:=<simple r e q u e s t X l o g i c a l operator><request> | <simple 
request><termination> 
< l o g i c a l operator>:= & I i 
<simple request>:=<space><item n u m b e r X r e l a t i o n a l operator> 
<item value><space> 
< r e l a t i o n a l operator>:= = I ^ = I > I " > I < I 
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<item number>:=the s p e c i f i e d number corresponding t o the f i e l d 
r e q u i r e d 
<item value>:=any acceptable value f o r the f i e l d s p e c i f i e d by 
the item number 
Consider as an example the following request: 
' s e l e c t the subset of students who are married and under 21 
y e a r s of age'. 
T h i s request we reduce to two simple requests as f o l l o w s : 
1. s e l e c t the students who are married, and 
2. s e l e c t the students who are under 21 years of age. 
or 1. m a r i t a l status=married, and 
2. age<21 
These simple r e q u e s t s can now be coded. L e t us consider t h a t 
the item number corresponding t o age i s 1 and t o m a r i t a l s t a t u s 
i s 3. F u r t h e r l e t us consider t h a t the item value (data value) 
of a married student i s recorded as code 2. The simple requests 
then become: 
1. 3=2, and 
2. K21 
Which can be combined to give the f u l l y coded request a s : 
REQUEST=' 3=2 & K 2 1 ' 
A f u r t h e r example might be: 
' s e l e c t the subset of female students who are under 21 or over 
25 y e a r s of age'. 
I n t h i s example the t h r e e simple requests are; 
1. s e l e c t the female students, and 
2. s e l e c t the students who are under 21, or 
i 3. s e l e c t the students who are over 25. 
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I f the item number corresponding to sex i s 2 and the item value 
of a female student recorded as F, these simple requests can be 
coded a s : 
1. 2=F, and 
2. K 2 1 , or 
3. 1>25 
which when combined give the f u l l request a s : 
REQUEST=' 2=F & K 2 1 | 1>25 ' 
Using t h i s method, a wide range of requests can be coded 
but i n some cases not enough information i s being conveyed. Take 
f o r example the f o l l o w i n g request i n v o l v i n g q u a l i f i c a t i o n s : 
•how many students have more than 3 A ' l e v e l s and 
0 ' l e v e l passes i n E n g l i s h Language and Mathematics?' 
With t h i s request we must d i s t i n g u i s h between A ' l e v e l s and 
0 ' l e v e l s , between passes and f a i l s and between s u b j e c t codes. 
To do t h i s , a d d i t i o n a l information has to be s p e c i f i e d with each 
simple request. Each q u a l i f i c a t i o n i s recorded as 10 c h a r a c t e r s 
i n a format represented diagrammatically a s : 
Year Type Code Grade P or F 
where year i s the y e a r i n which the examination was taken; 
type i s the type of q u a l i f i c a t i o n , 0 ' l e v e l , A ' l e v e l 
or HND f o r example; 
code i s the s u b j e c t code of the q u a l i f i c a t i o n ; 
grade i s the grade awarded; and 
P or F the r e s u l t , pass or f a i l . 
Then by using an '*' to denote t h a t a f i e l d may contain 
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T h i s amendment i s to c l a r i f y the discu'ssion about the 
order of e v a l u a t i o n of REQUEST which appears on pages 
37, 38,.Appendix 2 page 34, and Appendix 3 page 38. 
REQUEST EVALUATION 
I n the algo r i t h m to ev a l u a t e a REQUEST the order of 
precedence of l o g i c a l o p e r a t o r s , from LEFT to RIGHT, i s 
maintained provided the REQUEST i s considered i n the 
c o n j u n c t i v e form w i t h '1' t a k i n g precedence over 
Thus f o r example the REQUEST A & B | C & D can be 
considered i n the c o n j u n c t i v e form as X & Y & z, where 
X, = A, Y = (B I C) and Z = D; and would t h e r e f o r e be 
eva l u a t e d as A & ( B | C) & D. 
any v a l u e , an A ' l e v e l pass can be expressed a s : 
Year Type Code Grade P or F 
* * . A . * * * P 
S i m i l a r l y , as the s u b j e c t code f o r E n g l i s h Language i s 
p61, an 0 ' l e v e l pass i n E n g l i s h Language can be expressed as; 
Year Type Code Grade P or F 
* • * * * 0 0 6 1 * P 
and an O ' l e v e l pass i n Mathematics ( s u b j e c t code 011),.'can be 
expressed a s : 
Year Type Code Grade P or F 
* * * * . 0 0 1 .1 * P 
T h i s a d d i t i o n a l information i s then.included i n the request 
i n parentheses a f t e r the item v a l u e , and i f the item number f o r 
q u a l i f i c a t i o n i s 21, then the f u l l y coded request becomes: 
REQUEST=' 21>3(****A****P) & 21^<1 (****O061*P) & 21^<1(****O011*P) ' 
Adopting t h i s technique when r e q u i r e d complex requests can 
be p r e c i s e l y coded. F u r t h e r examples are provided i n the System 
Report and User's Manual, pages-32 to 40, and a f u l l t a b l e of a l l 
item numbers and t h e i r corresponding f i e l d s i s given i n page 39, 
see Appendix 2. 
As the order of precedence of l o g i c a l operators i s from LEFT 
t o RIGHT and no p r o v i s i o n i s made f o r the i n c l u s i o n of parentheses 
w i t h i n a requ e s t , care must be taken t o ensure t h a t the c o r r e c t 
order of e v a l u a t i o n i s maintained. For example, i f A, B, C and 
D are simple r e q u e s t s , then a request of the form: 
REQUEST=' A & B | C f t D ' 
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would be evaluated a s : 
REQUEST=' A & (B I C) & D • 
and not as might be expected: 
REQUEST=' (A & B) 1 (C & D) ' 
Under these circumstances records can be accepted or 
r e j e c t e d without a l l the simple requests having to be evaluated, 
and the f o l l o w i n g four r u l e s govern the ev a l u a t i o n order of 
simple r e q u e s t s : 
1. L o g i c a l operators take precedence from LEFT to RIGHT. 
2. I f the answer t o a simple request i s f a l s e and t h a t simple 
request i s followed by the l o g i c a l operator '&', the whole 
. request i s f a l s e . T h i s i s i l l u s t r a t e d i n Fig u r e 1 where 
. t and f re p r e s e n t true and f a l s e r e s p e c t i v e l y , the p o s s i b l e 
answers t o the e v a l u a t i o n of a simple request, and accept 
and r e j e c t r e p r e s e n t the p o s s i b l e answers to the e v a l u a t i o n 
of the f u l l r e q u e s t . 
r e j e c t 
r e j e c t 
B 
r e j e c t accept 
FIGURE 1: REQUEST=' A & B & C • 
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3. A simple request preceded by the l o g i c a l operator '|' w i l l 
not be t e s t e d i f the preceding simple request i s t r u e . T h i s 
i s i l l u s t r a t e d i n Fig u r e 2. 
accept j 
r e j e c t 
FIGURE 2: REQUEST=' A | B | C ' 
4. I f the answer to a simple request i s f a l s e and t h a t simple 
r e q u e s t i s followed by the l o g i c a l operator '|' the next 
simple request i s t e s t e d . T h i s i s i l l u s t r a t e d i n F i g u r e 3 
and F i g u r e 4. 
r e j e c t B 
r e j e c t 
r e j e c t accept 
FIGURE 3: REQUEST=' A'& B | C & D ' 
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r e j e c t 
FIGURE 4: REQUEST=' A | B & C | D ' 
As s e q u e n t i a l f i l e o r g a n i s a t i o n i s used and no index 
t a b l e s a r e recorded i t i s not p o s s i b l e to answer any request 
without a c c e s s i n g the main r e c o r d s . Each record i s t h e r e -
f o r e a c c e s s e d i n tur n and the request evaluated to an accept/ 
r e j e c t c o n c l u s i o n . I f the record i s to be accepted the 
r e c o r d key i s recorded and i f f u r t h e r information i s r e q u i r e d 
t h i s i s a l s o recorded before the next record i s accessed. I f 
the r e c o r d i s to be r e j e c t e d the next record i s accessed 
immediately and hence only one complete pass through the f i l e 
i s r e q u i r e d . 
Using t h i s method, the search time i s pr o p o r t i o n a l to the 
number of simple r e q u e s t s t o be evaluated and the number of 
re c o r d s i n the f i l e , u n l e s s the request i s such than an accept/ 




The context i n which data interchange i s t o be d i s c u s s e d i n 
t h i s chapter concerns the exchange of data, e i t h e r o n - l i n e or 
o f f - l i n e , from one Data Management System to another. I n i t s 
most complete form, an interchange of t h i s type would allow the 
o n - l i n e t r a n s m i s s i o n of data through an i n t e g r a t e d network of 
many d i f f e r e n t computer systems. I n a more simpler form, i t 
may only i n v o l v e the use of s p e c i f i e d output from one Data 
Management System as the input to another. I n both cases the 
amount of manual v;ork i n v o l v e d i n data c o l l e c t i o n and p reparation 
would be g r e a t l y reduced; and i n the former case f a r more 
information would be made more r e a d i l y a v a i l a b l e f o r r e s e a r c h 
purposes. 
Considered i n t h i s context, a data interchange system 
p r e s e n t s many of the problems.associated with information 
r e t r i e v a l but there are s e v e r a l other important aspects which 
must a l s o be considered. 
4.1. DATA INTERCHANGE SYSTEMS 
I n the design of a data interchange system the nature of 
the interchange s e r v i c e r e q u i r e d w i l l most probably d i c t a t e 
whether an o n - l i n e or an o f f - l i n e system should be implemented. 
I n e i t h e r case many n o n - t r i v i a l problems w i l l have to be 
considered. 
S t a n d a r d i s a t i o n 
The s t a n d a r d i s a t i o n of d e f i n i t i o n s and terminology i s 
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p a r t i c u l a r l y important and must be c a r r i e d out a t an e a r l y 
stage i n the design of the interchange system. I f t h i s i s 
not done, confusion may a r i s e over simple concepts which may 
lead t o d i f f i c u l t y when the system i s being implemented or 
once i t i s i n operation. 
Exchange Medium 
I n s i t u a t i o n s where an o n - l i n e system i s r e q u i r e d , the 
co s t of providing communication l i n e s must be considered as 
w e l l as the c o s t of i n t e r f a c e u n i t s , channels and any other 
hardware or software which may a l s o be req u i r e d . I n o f f - l i n e 
systems i t i s important t h a t a s t a b l e interchange medium i s 
used. Computer cards provide a good medi\m f o r sma l l volume 
exchanges, and magnetic tape f o r l a r g e r volvmies of data. 
Magnetic tapes are however very s u s c e p t i b l e to damage, e s p e c i a l l y 
i f exposed t o magnetic f i e l d s or roughly handled, and care must 
be taken i n packing and t r a n s p o r t a t i o n . 
Data Accuracy 
Where data interchange systems are t o be used, the accuracy 
of the data i s of great importance s i n c e fewer manual checks 
are made and the consequences of reco r d i n g and tr a n s m i t t i n g * 
i n c o r r e c t data w i l l be more widespread. The i n t r o d u c t i o n of 
v e r i f i c a t i o n procedures during t r a n s m i s s i o n s may help to d e t e c t 
such e r r o r s and f o r s m a l l voliune exchanges back-up computer 
l i s t i n g s may be very u s e f u l . 
Data Representation 
As data i s represented i n many d i f f e r e n t ways i n d i f f e r e n t 
computing systems, the c o m p a t i b i l i t y of the data exchanged i s 
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important. T h i s may i n v o l v e the use of simple software 
exception r o u t i n e s to change the r e p r e s e n t a t i o n of c e r t a i n 
c h a r a c t e r s as r e q u i r e d , or i t may involve more complex 
conversion r o u t i n e s such as those r e q u i r e t o handle the 
d i f f e r e n t tape recording techniques t h a t are i n use today. 
Data D e s c r i p t o r s 
As w e l l as ensuring the c o m p a t i b i l i t y of the data t r a n s -
mitted, i t may a l s o be u s e f u l to tran s m i t a format d e s c r i p t i o n 
of the r e c o r d s being exchanged. Having a d e s c r i p t i o n of the 
data, recorded as say the f i r s t r e c o r d of each f i l e , can be 
extremely u s e f u l e s p e c i a l l y i n data interchange systems where 
i t could be used t o detect any i n c o n s i s t e n c i e s between the 
format of the data t r a n s m i t t e d and t h a t expected. E r r o r 
warnings could be r a i s e d when such i n c o n s i s t e n c i e s occur, and 
i n o n - l i n e systems a request could be made f o r the 
r e - t r a n s m i s s i o n of the suspected record. 
Documentation 
One important aspect which must be considered i n v o l v e s 
the need f o r frequent r e p o r t s on the development and progress 
of the system. Documentation must be c i r c u l a t e d t o a l l 
concerned when an a l t e r a t i o n a f f e c t i n g the interchange i s 
made t o any of the systems involved. I n large systems t h i s 
may i n v o l v e the c i r c u l a t i o n of a monthly n e w s l e t t e r , providing 
not only information on system a l t e r a t i o n s but a l s o d e t a i l e d 
r e p o r t s on any d i f f i c u l t i e s experienced and how they might be 
overcome. 
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4.2 THE BCRS-D.E.S. DATA INTERCHANGE 
I n BCRS a simple data interchange system has been developed 
with the Department of Education and Science (D.E.S.) a t 
D a r l i n g t o n . T h i s system i s p r i m a r i l y 'one-way' as data i s 
prepared from the BCRS data f i l e s f o r use by the D.E.S., and 
i t i s designed to reduce much of the manual work involved i n 
the p r e p a r a t i o n of the student records. 
P r i o r to the i n t r o d u c t i o n of the data interchange system 
the complex manual pr e p a r a t i o n of s e v e r a l forms was r e q u i r e d 
to provide one s e t of records f o r D.E.S. and another f o r BCRS. 
The main forms used were the Bede College Personal Record Card 
by BCRS and the Form 30 T.T. by the D.E.S. Examples of these 
forms can be foxind on pages 49-58 of the System Report and 
User's Manual, Appendix 2. I n the data interchange i t was 
proposed t h a t the Personal Record Card should be used by BCRS 
and t h a t the data r e q u i r e d by the D.E.S. should be prepared 
from the BCRS f i l e s . The r e s u l t i n g interchange was t o be 
c a r r i e d out o f f - l i n e using computer cards as an exchange 
medium. 
One of the f i r s t t a s k s to be c a r r i e d out was t o ensure 
t h a t a l l the information r e q u i r e d by the D.E.S. was a v a i l a b l e 
from the P e r s o n a l Record Cards and was recorded by BCRS. 
T h i s r e s u l t e d i n the r e v i s i o n of the Personal Record Card to 
i t s p r e s e n t form, and while t h i s was being done the s t a n d a r d i -
s a t i o n of many of the codes used by BCRS, to correspond to 
those used by the D.E.S., was a l s o c a r r i e d out. 
I n i t i a l l y the data interchange system was designed t o 
handle student admissions, but as the 30 T.T. Forms were no 
longer t o be used, other exchange t r a n s a c t i o n s had t o be 
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developed t o handle the maintenance of the student records i n 
the D.E.S. system. 
The f o l l o w i n g exchange t r a n s a c t i o n s are included: 
1. Admissions 
I n t h i s t r a n s a c t i o n , BCRS .provides admission records to 
the D.E.S. These records are used to e s t a b l i s h a f i l e 
of student records i n the D.E.S. system. 
2. Change of Course or Subject 
T h i s t r a n s a c t i o n i s used to inform the D.E.S. t h a t a 
student has change h i s course or h i s main s u b j e c t and 
to provide d e t a i l s of t h a t change. 
3. Withdrawal and End of Course 
T h i s t r a n s a c t i o n i s used to inform the D.E.S. t h a t a 
student has withdrawn from the College or, having 
completed h i s course, has l e f t the Co l l e g e . 
4. Re-admission 
T h i s t r a n s a c t i o n i s used to provide a l i n k i n the D.E.S. 
system, between the records of students who t r a n s f e r from 
one t r a i n i n g establishment t o another. 
5. Manual T r a n s a c t i o n s 
Manual t r a n s a c t i o n s i n c l u d e a l l r e c o r d a l t e r a t i o n s , made 
by the D.E.S. or by BCRS which n e c e s s i t a t e a s i m i l a r 
t r c u i s a c t i o n i n the other system. 
The f u l l procedures i n v o l v e d i n these interchange t r a n s -
a c t i o n s are o u t l i n e d i n s e c t i o n 7 of the System Report and User's 
Manual, Appendix 2. These procedures can be summarised as 
f o l l o w s : 
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1. Data P r e p a r a t i o n 
The r e l e v a n t d a t a i s taken from the Personal Record Card 
and punched on computer cards i n the format s p e c i f i e d by 
BCRS f o r the t a s k being performed. The cards are l i s t e d 
and checked. 
2. Record Maintenance 
The computer cards are used by BCRS to e s t a b l i s h or main-
t a i n the student records i n the BCRS data f i l e s . I f an 
interchange t r a n s a c t i o n i s r e q u i r e d , a T r a n s a c t i o n F i l e i s 
e s t a b l i s h e d by BCRS. The T r a n s a c t i o n F i l e contains a 
l i s t of the Reference Numbers of the students r e q u i r e d by 
the D.E.S. and a corresponding interchange t r a n s a c t i o n 
number f o r each. 
3. Card Output 
The T r a n s a c t i o n F i l e and the student records are used by 
. BCRS to produce card output f o r the D.E.S. 
4. Card L i s t i n g 
The output cards are l i s t e d and any f u r t h e r data l i s t i n g 
r e q u i r e d by the D.E.S. are made. 
5. Card Interchange 
The output cards and the data l i s t i n g s are sent to the 
D.E.S. where the cards provide the input f o r the D.E.S. 
system. 
The data interchange system i s shown diagrammatically i n 
F i g u r e 1 on page 48. 
Manual t r a n s a c t i o n s such as those r e q u i r e d f o r a change 
of student Reference Number or a change of Name, must be c a r r i e d 
out i n both systems t o ensure data c o m p a t i b i l i t y i n subsequent 
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i n t e r c h a n g e s . The system i n i t i a t i n g the t r a n s a c t i o n i s 
r e s p o n s i b l e f o r informing the other t h a t a record change has 
t o be made. 
The format of the interchange cards i s s p e c i f i e d by the 
D.E.S., and BCRS uses f i x e d r e t r i e v a l format procedures t o 
provide the data r e q u i r e d . T h i s data c o n s i s t s of the d u p l i -
c a t i o n of record f i e l d s as w e l l as record s t a t i s t i c s i n v o l v i n g 
student q u a l i f i c a t i o n s . 
47 
I 0)1 
<0 0) fl 





































THE SECURITY OF A DATA MANAGEMENT SYSTEM 
When co n s i d e r i n g the s e c u r i t y of a Data Management System 
two a s p e c t s are important. F i r s t l y , the i n t e g r i t y of the 
system d e s c r i b e d by Wilkes'^"^^^ as 'the safeguarding by the 
system of the information e n t r u s t e d to i t ' , and secondly, the 
question of p r i v a c y and the need to ensure adequate measures 
a g a i n s t the i n v a s i o n of t h a t p r i v a c y . U n t i l the i n t r o d u c t i o n 
of Data Management Systems i n data p r o c e s s i n g , many of the 
e x i s t i n g techniques of data c o l l e c t i o n , c o r r e l a t i o n and 
r e t r i e v a l provided adequate p r o t e c t i o n t o the information 
recorded. As Data Management Systems become more widely used, 
these techniques f a i l t o provide the degree of p r o t e c t i o n 
r e q u i r e d and d i f f e r e n t methods have to be developed. I n t h i s 
chapter we s h a l l c onsider some of the approaches t h a t are 
being taken t o i n c r e a s e the s e c u r i t y of these systems. 
5.1 INTEGRITY 
The use of computers has g r e a t l y i n c r e a s e d the v u l n e r a -
b i l i t y of the data they r e c o r d . Not only i s data being 
recorded on very s e n s i t i v e d e v i c e s , i t i s a l s o being.recorded 
i n l a r g e r q u a n t i t i e s and to f a r g r e a t e r p r e c i s i o n . I f an 
a c c i d e n t were to occur, much more information might get cor-
rupted and i n many cas e s i t would be both d i f f i c u l t and c o s t l y 
t o r e p l a c e . The i n t e g r i t y of the system concerns the 
p r o t e c t i o n of the information recorded e i t h e r by preventing 
data c o r r u p t i o n or by the r e s t o r a t i o n of the data f i l e s a f t e r 
an e r r o r has occurred. The amount of information l o s t and 
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the t o t a l overhead c o s t r e q u i r e d to r e s t o r e the system provide 
a means of measuring the e f f e c t i v e n e s s of the i n t e g r i t y t e c h -
niques adopted. 
5.1.1 E r r o r Types 
There are many e r r o r s i t u a t i o n s which may r e s u l t i n 
information c o r r u p t i o n , f o r example machine f a i l u r e s , f a u l t y 
maintenance, programming e r r o r s or mis-management. Not a l l 
these s i t u a t i o n s can be detected by hardware or software and 
c e r t a i n e r r o r s may only be found by providing a p p l i c a t i o n 
o r i e n t a t e d c o n s i s t e n c y checks. Other s i t u a t i o n s may remain 
undetected, and i f t h e i r e f f e c t i s not t r i v i a l the i n t e g r i t y 
of the f i l e s concerned w i l l be l o s t . 
When cin e r r o r i s i d e n t i f i e d i t i s sometimes not p o s s i b l e 
t o r e - r e s t a b l i s h the f i l e s a f f e c t e d from the o r i g i n a l informa-
t i o n . For t h i s reason the corrupted f i l e s are e i t h e r 
r e c o n s t r u c t e d from previous dumps and j o u r n a l s to the s t a t e 
they would have been i n had the e r r o r not a r i s e n , or they are 
r e s t o r e d to t h e i r most re c e n t i d e n t i f i a b l e stage. 
Hardware detected e r r o r s which may be s e l f - c o r r e c t i n g , 
f a i l u r e warnings and f a i l u r e a t occurrence e r r o r s are detected 
by c i r c u i t r y i n the system i t s e l f . S e l f - c o r r e c t i n g e r r o r s 
r e q u i r e no f u r t h e r a c t i o n as a temporary c o r r e c t i o n can be made 
to the data each time i t i s refer e n c e d or a permanent c o r r e c t i o n 
can be made. When a hardware device f a i l s and a f a i l u r e 
warning i s provided soon enough, the data f i l e s can be moved 
to another dev i c e . When a f a i l u r e warning i s given too l a t e 
or when a hardware device f a i l s without warning, the f i l e s 
a f f e c t e d have to be r e c o n s t r u c t e d from dumps and j o u r n a l s . I n 
5© 
the l a t t e r case, i f the e r r o r i s t r a n s i e n t and e r r o r c o r r e c t i n g 
r o u t i n e s are s u c c e s s f u l , no f u r t h e r a c t i o n need be taken. 
E r r o r s which are software detected include content e r r o r s , 
u s e r ' s e r r o r s and some system's e r r o r s . Content e r r o r s such as 
improperly coded data items or i n v a l i d record keys should not 
r e s u l t i n the termination of the cur r e n t t a s k . On the detec-
t i o n of such an e r r o r , a warning message should be provided to 
the u s e r and where the e r r o r can be c o r r e c t e d the a f f e c t e d f i l e s 
would have t o be r e c o n s t r u c t e d . I n cases where the e r r o r cannot 
be c o r r e c t e d , the f i l e s would have to be r e s t o r e d . User's 
e r r o r s l e a d i n g t o the termination of the current task and system's 
e r r o r s such as Operating System f a i l u r e s may r e q u i r e t h a t the 
f i l e s a f f e c t e d be r e s t o r e d , and i n both cases automatic system 
dumps are u s e f u l to enable the extent of the data corruption to 
be q u i c k l y a s c e r t a i n e d . 
The manual detection, of e r r o r s by operator and user 
v e r i f i c a t i o n procedures can be very importcuit i n preventing 
content and user e r r o r s from o c c u r r i n g . I n cases where such 
e r r o r s are detected a f t e r they have occurred, the f i l e s a f f e c t e d 
would have t o be r e c o n s t r u c t e d i f the e r r o r s are c o r r e c t a b l e , 
and r e s t o r e d when the e r r o r s could not be c o r r e c t e d . 
5.1.2 F i l e Recovery Techniques 
To maintain a high degree of i n t e g r i t y the prevention of 
e r r o r s provides the i d e a l s o l u t i o n . T h i s however i s not always 
p o s s i b l e s i n c e many e r r o r s are only detected a f t e r data has been 
corrupted and techniques must then be employed t o recover a l l 
the damaged information. Recovery techniques can be very com-
p l e x depending on the f i l e s involved and the extent of the damage, 
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but s e v e r a l measures can be taken t o allow the system to recover 
l o s t information a u t o m a t i c a l l y , or to a s s i s t the user to recon-
s t r u c t or r e s t o r e a f f e c t e d f i l e s . 
I n some systems where the speed of recovery i s important 
second copies of a l l f i l e s may be kept. The s t r u c t u r i n g of such 
copies i s a l s o important as the complex data s t r u c t u r e s used f o r 
r a p i d a c c e s s during r e t r i e v a l may not be s u i t a b l e f o r r e s t o r a t i o n 
purposes. To enable f i l e s to be r e s t o r e d q u i c k l y , second copies 
should be maintained i n a s t r u c t u r e s u i t a b l e f o r recovery 
purposes, whereas, elsewhere these f i l e s w i l l be s t r u c t u r e d i n a 
form s u i t a b l e f o r the t a s k s being performed. Second copies of 
f i l e s which are f r e q u e n t l y being updated can be conveniently 
handled by employing father/grandfather techniques, a l t e r n a t i v e l y 
reading and w r i t i n g to d i f f e r e n t f i l e s or magnetic tapes. I n 
BCRS t h i s method i s used t o maintain the i n t e g r i t y of the data 
f i l e s and the tape procedures adopted are d i s c u s s e d i n the System 
Report and User's Manual, page 5, Appendix 2. 
Another measure which can be taken to a s s i s t i n the recovery 
of corrupted f i l e s i n v o l v e s the p e r i o d i c dumping of a l l recorded 
information onto a separate storage medium. I f an e r r o r subse-
quently t a k e s p l a c e , the a f f e c t e d f i l e s can be r e c o n s t r u c t e d from 
the s t a t e of the l a s t dump. The frequency i n which dxamps are 
taken w i l l depend on how often the f i l e s concerned are a l t e r e d , 
and w i t h l a r g e f i l e s t h i s technique may involve considerable 
overheads i n running time and c o s t . 
I n c a s e s where corrupted f i l e s have t o be r e s t o r e d or 
r e c o n s t r u c t e d , j o u r n a l tapes provide a u s e f u l record of a l l 
t r a n s a c t i o n s made. A j o u r n a l tape c o n s i s t s of a dump of 
s p e c i f i e d information made while the system i s i n operation. 
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A t r a n s a c t i o n j o u r n a l records a summary of a l l t r a n s a c t i o n s before 
they are. c a r r i e d out which may include a record of a l l key s t r o k e s 
made by operators. Using t h i s information a corrupted f i l e can 
be r e s t o r e d from a previous dump. Record j o u r n a l s c o n s i s t of 
r e c o r d dumps made before and a f t e r each t r a n s a c t i o n , and they are 
extremely u s e f u l i n cases where corrupted records have to be 
r e c o n s t r u c t e d . To ensure the i n t e g r i t y of the j o u r n a l tapes, 
second copies may be kept and care must be taken t o ensure t h a t 
system f a i l u r e s do not corrupt the j o u r n a l tapes themselves. 
The p r o v i s i o n of s u i t a b l e i n t e g r i t y techniques to cover a l l 
e r r o r s i t u a t i o n s i s extremely d i f f i c u l t and the measures so f a r 
d e s c r i b e d may i n some cases be q u i t e inadequate. The r o l e of .. 
the Data Manager i s important as he i s perhaps the only person who 
has a complete knowledge of the system. He w i l l have to a s c e r t a i n 
what damage has been done by d i f f e r e n t e r r o r s and t o i d e n t i f y the 
best s t a t e t o which the corrupted f i l e s should be r e s t o r e d . 
5,2 PRIVACY 
Another important aspect i n v o l v e d i n the s e c u r i t y of Data 
Management Systems concerns the problem of p r i v a c y . Unfortunately 
the term 'privacy' means d i f f e r e n t t hings t o d i f f e r e n t people, 
but i t i s g e n e r a l l y agreed t h a t some measures must be taken to 
provide adequate p r o t e c t i o n a g a i n s t the i n v a s i o n of p r i v a c y , t h i s 
being p a r t i c u l a r l y d e s i r a b l e i n systems where c o n f i d e n t i a l or 
s e n s i t i v e d a t a i s recorded. The i n v a s i o n of p r i v a c y i n computer 
systems can be both a c c i d e n t a l or d e l i b e r a t e and may l e a d to the 
m i s r e p r e s e n t a t i o n of r e a l i t y by the i n t e r p r e t a t i o n of f a l s e or 
corrupt data. For t h i s reason i t i s important, and a general 
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ignorance of computers expressed through a t o p i c l i k e p r i v a c y 
could prevent the use of such systems i n s i t u a t i o n s where 
i n d i v i d u a l s or s o c i e t y might b e n e f i t . 
5.2.1 I n v a s i o n s of P r i v a c y 
The problems of pro v i d i n g adequate safeguards a g a i n s t the 
i n v a s i o n of p r i v a c y are not only confined to computing systems 
but e x i s t i n a l l s i t u a t i o n s where c o n f i d e n t i a l and s e n s i t i v e data 
i s recorded. I n computing systems t h e r e are s e v e r a l ways i n 
which p r i v a c y I n t r u s i o n s may be brought about. The a c c i d e n t a l 
c o r r u p t i o n of data f o r example, by system or user e r r o r s , may 
r e s u l t i n the p u b l i c a t i o n of misleading information, while other, 
e r r o r s may have the e f f e c t of permitting-unauthorised or uncon-
t r o l l e d a c c e s s t o c o n f i d e n t i a l data. 
The d e l i b e r a t e abuses of computer based systems can be 
a c t i v e or p a s s i v e . P a s s i v e abuses i n c l u d e wire-tapping and 
elect r o - m a g n e t i c pick-up techniques; a c t i v e aiauses i n c l u d i n g 
browsing, masquerading other u s e r s , 'between l i n e s ' or 'piggy-
back' e n t r y , core dumpings, entry, by system personnel or v i a 
•trap doors' and the t h e f t of removable data f i l e s I t i s 
v i r t u a l l y impossible to prevent the determined 'user' from 
.abusing the system, but measures can be adopted to make the 
a c q u i s i t i o n of c o n f i d e n t i a l or s e n s i t i v e data by unauthorised 
a c c e s s more d i f f i c u l t . 
5.2.2 Counter Measures a g a i n s t P r i v a c y Invasions 
The e f f e c t s of i n v a s i o n s of p r i v a c y may be very widespread. 
The a c c i d e n t a l c o r r u p t i o n of data may destroy f i l e s beyond r e p a i r 
and expensive and time-consuming measures may have t o be taken 
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to r e - e s t a b l i s h them. Uncontrolled or unauthorised a c c e s s may 
have the same e f f e c t , or i t may r e s u l t i n the misuse of data 
l e a d i n g to p o s s i b l e b l a c k m a i l or the misrepresentation of r e a l i t y . 
I t i s t h e r e f o r e important t h a t adequate safeguards be provided 
to prevent such i n t r u s i o n s as f a r as i s p o s s i b l e , and to p r o t e c t 
i n d i v i d u a l s and i n s t i t u t i o n s by l e g i s l a t i o n i n s i t u a t i o n s where 
p r i v a c y i s invaded. 
Access c o n t r o l provides one counter measure t o u n c o n t r o l l e d 
or unauthorised a c c e s s . I t may be c a r r i e d out by system pro-
cedures f o r example passwords, v o i c e p r i n t s or f i n g e r p r i n t s , or i t 
may be i n the form of w r i t t e n a u t h o r i s a t i o n made p r i o r to the 
r e l e a s e of c e r t a i n information. T h i s type of c o n t r o l can be 
p l a c e d on i n d i v i d u a l f i l e s or system a c c e s s as a whole and i t 
o f f e r s good p r o t e c t i o n a g a i n s t the a c c i d e n t a l corruption of data 
u n l e s s the e r r o r i s such t h a t i t bypasses o r corrupts the p a s s -
word i t s e l f . I t a l s o provides some p r o t e c t i o n a g a i n s t browsing 
where s p e c u l a t i v e attem.pts are made to f i n d the c o r r e c t password 
from a l e g i t i m a t e source i n an attempt to gain unauthorised a c c e s s . 
P r o c e s s i n g r e s t r i c t i o n s such as p r i v i l e g e d operations and 
l i m i t e d mode t e r m i n a l use can reduce the amount of data a v a i l a b l e 
t o unauthorised persons s h a r i n g communication l i n e s with a u t h o r i s e d 
u s e r s by u s i n g 'between l i n e s ' or 'piggy back' entry techniques. 
R e s t r i c t i o n s of t h i s nature a l s o reduce the amoiint of data 
a v a i l a b l e t o other forms of unauthorised e n t r y , p a r t i c u l a r l y 
where f a c i l i t i e s f o r p r o t e c t i n g s p e c i f i e d areas of s t o r e are 
a v a i l a b l e . 
One good method of providing p r o t e c t i o n a g a i n s t d e l i b e r a t e 
abuse i n v o l v e s the use of p r i v a c y transformations. T h i s t e c h -
nique i s based on the scrambling of record keys or s e n s i t i v e 
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information by the use of encoders and i t s subsequent decoding 
made a v a i l a b l e only when authorised a c c e s s i s obtained. Sub-
s t i t u t i o n , t r a n s p o s i t i o n and a d d i t i o n are three of the main 
scrambling techniques used. Safeguards of t h i s type may be 
implemented through hardware and software, but they are 
expensive and s e n s i t i v e t o system e r r o r s , e s p e c i a l l y t r a n s m i s s i o n 
e r r o r s , which may corrupt the data so badly as to make decoding 
i m p o s s i b l e . 
Threat monitoring i s another method which can be employed 
to prevent and deter p r i v a c y i n v a s i o n s . T h i s technique 
i n v o l v e s the c o n t i n u a l monitoring of a l l a c t i v i t y w i t h i n the 
system and may be u s e f u l i n d e t e c t i n g i l l e g a l a c c ess which, i f 
l o c a t e d e a r l y enough, can be t r a c e d or c a n c e l l e d . The main 
advantage of t h r e a t monitoring i s t h a t i t provides an accurate 
log of a l l system a c t i v i t y , but i t o f f e r s no p r o t e c t i o n a g a i n s t 
pick-up techniques or wire-tapping. 
The i n t r o d u c t i o n of l e g i s l a t i o n to safeguard the i n d i v i d u a l ' s 
r i g h t of p r i v a c y i s a complex and d i f f i c u l t problem. I t r e q u i r e s 
an unambiguous d e f i n i t i o n of what c o n s t i t u t e s i n v a s i o n and what • 
has been invaded; and although s e v e r a l P r i v a t e Member's B i l l s 
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have been introduced i n Parliament no l e g i s l a t i o n y e t e x i s t s 
on the position" of computers and data banks. The Report of the 
Yoxinger Committee on P r i v a c y i s c u r r e n t l y being debated i n 
Parliament and s e v e r a l recommendations have been made on the 
s u b j e c t by the B r i t i s h Computer S o c i e t y ^ ^ ^ ^ . These recommenda-
t i o n s i n c l u d e the r e c o g n i t i o n of data ownership and suggest 
imposing r e s t r i c t i o n s on the use of p e r s o n a l data t o safeguard 
both the persons represented and the u s e r s . I t a l s o recommends 
a l i c e n s i n g system f o r the owners of s e n s i t i v e data banks 
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i n c l u d i n g a l s o those who design, implement and operate such 
systems. 
I n BCRS, apart from r e g u l a r maintenance, a l l requests f o r 
information must be made through the College R e p r e s e n t a t i v e s . 
No information where i n d i v i d u a l i d e n t i t y can be recognised i s 
d i v u l g e d to outside r e s e a r c h groups or i n d i v i d u a l s , and t h i s 
information i s only a v a i l a b l e to College r e s e a r c h groups a f t e r 
approval has been given by the College Academic Board. 
Password c o n t r o l i s maintained by MTS to prevent unauthorised 
a c c e s s t o the computer system and the magnetic tapes on which 
the system i s recorded contain voltmie l a b e l s which must be 
s p e c i f i e d when the tapes are mounted. A second copy of a l l 
programmes and data records i s kept on computer cards. These 
cards a r e s t o r e d i n a separate l o c a t i o n from the magnetic tapes 
and can be used t o r e - e s t a b l i s h the system i f any of the tapes 
ar e destroyeu. 
One aspect of s e c u r i t y we have not y e t mentioned i n c l u d e s 
the need f o r safeguards a g a i n s t the complete d e s t r u c t i o n of 
computer i n s t a l l a t i o n s by f i r e , a c c i d e n t or sabotage. Computers 
o f f e r good t a r g e t s f o r m i l i t a n t p o l i t i c a l groups and d i s s a t i s f i e d 
people are q u i c k l y l e a r n i n g what to destroy to cause the most 
d i s r u p t i o n . I n important i n s t a l l a t i o n s o f f - s i t e back-up 
computers, a u x i l i a r y power s u p p l i e s , r i o t proof g l a s s and w e l l 
d i s p l a y e d and f r e q u e n t l y t e s t e d f i r e e x t i n g u i s h e r s may be 
j u s t i f i e d ^ ' ' ^ ^ . 
5.3 THE RETENTION OF DATA 
One problem i n many ways a s s o c i a t e d with the s e c u r i t y of 
Data Management Systems concerns the s t o r i n g of data f o r long 
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periods of time. Data i s u s u a l l y recorded i n the manner most 
s u i t e d t o i t s i n t e r p r e t a t i o n . For example, data recorded f o r 
human i n t e r p r e t a t i o n would most probably be represented as 
p r i n t e d t e x t , while punched cards or magnetic tapes might be 
used t o r e c o r d data f o r machine i n t e r p r e t a t i o n . I n Data 
Management Systems where most data i s recorded f o r machine 
i n t e r p r e t a t i o n the choice of recording medium must be given 
s e r i o u s c o n s i d e r a t i o n . T h i s i s e s p e c i a l l y important i f the 
data i s t o be s t o r e d over a period of s e v e r a l y e a r s , during 
which time d e t e r i o r a t i o n i n the q u a l i t y of the r e c o r d i n g , or of 
the medi-um i t s e l f , may be a source of data corruption. 
P r i n t e d t e x t provides one of the s a f e s t forms i n which 
to r e t a i n data, but t h i s r e p r e s e n t a t i o n i s i n f l e x i b l e , r e q u i r i n g 
document readers using r e l a t i v e l y slow o p t i c a l c h a r a c t e r 
r e c o g n i t i o n techniques t o r e - e n t e r the data i f i t i s r e q u i r e d 
again i n machine form. Magnetic tapes are most f r e q u e n t l y 
used but they are very f r a g i l e and s u s c e p t i b l e to damage. 
Menkus^^''-' suggests t h a t f o r long term storage, m i c r o f i l m might 
prove t o be the b e s t medium to use. Compared t o magnetic tape 
i t p r o v i d e s a much more s t a b l e medium, occupying f a r l e s s 
storage space, and i t s use would r e l e a s e many a r c h i v e tapes 
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Appendix 1 
TECHNIQUES OF FILE ORGANISATION 
There are three main f i l e organisation techniques i n use 
today: sequential organisation, random organisation and l i s t 
organisation. 
• To I l l u s t r a t e each type l e t us consider a set of records 
containing the following information: 
Reference Number 
Name 
Date of B i r t h 
M a r i t a l Status (coded 1 to 3) 
Religion (coded 1 to 5) 
Area of Settlement (coded 1 to 6) 
Geographical Region of Origin (coded A t o K) 
where the codes adopted might be sim i l a r t o those given on pages 
94 and 95 of the System Report and User's Manual, Appendix 2. 
A t y p i c a l set of records could be: 
IRec. Ref. ~ Date 6i M a r i t a l R e l i - ^^^^ i3«„,-^r, No. No. Name B i r t h Status gion ^^^^ ^^^^^^ 
1 7142120 Bailey,Angus 04/04/54 1 1 4 F 
2 7242051 Cards,John 02/12/53 1 3 5 J 
3 7242052 Williamson,Anthony 23/11/52 1 1 6 K 
4 7242053 Gold,Clarissa 29/10/53 2 2 2 D 
5 7242061 Herries,John Robert08/09/54 1 2 3 C 
6 7242062 Trenchard,Kate 02/12/53 2 2 2 J 
I . I SEQUENTIAL ORGANISATION 
I n a f i l e with sequential organisation the records are 
arranged i n a sequence which may depend on the value of some 
f i e l d w i t h i n the records or on the order i n which the records 
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arrived i n the f i l e . Figure 1 shows the records arranged i n 
ascending order of Reference Number. 
7142120 Bailey,Angus 040454 1 1 4 F 7242051 Cards,John 021253 
7242062 Trenchard,Kate 021253 2 2 2 J 
FIGURE 1: Sequential Organisation 
Sequential organisation permits rapid access to successive 
records, but r e t r i e v a l of out of sequence records can be slov; and 
w i l l depend on the number of records i n the f i l e and the position 
of the required record. 
1.2 RANDOM ORGANISATION 
I n a f i l e with random organisation a relationship i s 
established between the key of a record and the address where 
that record i s recorded. To provide access to the records 
three methods are used: d i r e c t address, dictionary lookup, 
and address calculation. 
1.2,1 Direct Address 
Direct addressing techniques can be used when the address 
of a record i s known. This address can then be used d i r e c t l y 
t o access the required record. I n the example f i l e the 
Reference Numbers uniquely i d e n t i f y each record and could be 
used as a means of d i r e c t addressing. 
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1.2.2 Dictionary Lookup 
A dictionary lookup technique can be used when no di r e c t 
r e l a t i o n s h i p exists between the key of a record and i t s address 
i n storage. Typically a dictionary consists of two entries 
per record, a key and an address. To access a specified record 
the key must f i r s t be located i n the dictionary. The corres-
ponding entry then provides the required address. Figure 2 
provides an example of a dictionary based on surnames arranged 







FIGURE 2: Dictionary based on Surname 
The e f f i c i e n c y of the dictionary lookup methods depends on 
the size of the dictionaries and the search technique used to 
locate the required key. . Large dictionaries which cannot be 
held i n core are often segmented t o produce a hierarchy of smaller 
d i c t i o n a r i e s , the most frequently referenced of which are located 
i n core. This type of organisation i s discussed l a t e r when 
considering tree structures. Where the dictionary keys can be 
maintained i n some c o l l a t i n g sequence a binary search technique 
can be used t o locate the required key. This technique i s far 
more e f f i c i e n t than the sequential scan of the dictionary keys 
which would be required i f no c o l l a t i n g sequence was maintained. 
1.2.3 Address Calculation 
In the address calculation method the address of a record 
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i s found by performing some simple calculations on the record 
key. This technique however does not always produce unique 
addresses as two or more keys could y i e l d the same address. 
In t h i s case a c o l l i s i o n i s said t o have occurred and several 
records may have t o be retrieved and the keys compared i n f u l l 
u n t i l the correct record i s found. The efficiency of t h i s 
method i s greatly reduced when a c o l l i s i o n occurs as very often 
a large number of processing steps are required t o ensure that 
the correct record i s located. 
1.3 LIST ORGANISATION 
I n l i s t organisation pointers maintain the l o g i c a l organi-
sation of the records w i t h i n a f i l e . The three main types of 
l i s t organisation are the simple l i s t , the inverted l i s t and the 
r i n g . 
1.3.1 Simple L i s t 
A simple l i s t organisation i s provided i n Figure 3 where 
the records are linked by the use of pointers i n alphabetical 
order of surname. A record v/ith a pointer of 0 terminates the 
l i s t . 
Bailey 
4 0 
Cards [<filliamson Gold 
6 — f 3 
Herries rrenchard 
FIGURE 3: A Simple L i s t Organisation 
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i n t h i s example only one record f i e l d has been used as a key to 
provide the l i s t pointers, but where several f i e l d s are used 
as keys there may be many l i s t s l i n k i n g each record. 
Figure 4 shows a p a r t i a l l y inverted f i l e based on Religion, 
In t h i s case an index provides the f i r s t record f o r each coded 
value and a l l the records with the same value are then linked 
with simple l i s t pointers. 
INDEX 

















FIGURE 4: A P a r t i a l l y Inverted L i s t based on Religion 
1.3.2 Inverted L i s t 
An inverted f i l e consists of an inverted l i s t f o r each 
recorded value of a l l keyed f i e l d s . I n Figure 5 a l l recorded 
values have been used t o provide a f u l l y inverted f i l e . Using 
t h i s organisation, access can be made veiy quickly to required 
records and i n many cases users' requests can be answered 
d i r e c t l y from the inverted f i l e without requiring the actual 
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records themselves t o be retrieved. 
Consider as an example a request of the form: how many 
students have a M a r i t a l Status code of 1? The answer, four, 
can be obtained by counting the number of entries contained 
i n the inverted l i s t corresponding to Marital Status code 1. 
7142120 7242051 7242052 7242053 7242061 7242062 (Ref. 
No.) 
Bailey, Angus Cards, John Williamson, Anthony 
(Name) 




231152 291053 080954 
(Date of Birth) 
1,2,3,5 4,6 (Marital Status) 







FIGURE 5: Inverted Organisation 
Although f u l l y inverted f i l e s provide easy access t o a l l 
records, i n many cases the inverted l i s t s become larger than the 
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records themselves. Further d i f f i c u l t i e s can also be encountered 
during record maintenance as the addition of new records w i l l 
require f i e l d key values to be inserted i n the inverted l i s t s . 
The usual methods adopted are to physically insert the new f i e l d 
keys i n t h e i r correct locations, moving existing f i e l d keys v/here 
necessary, or by i n s e r t i n g them at the end of each l i s t and 
maintaining pointers t o ensure the correct l o g i c a l order. Other 
methods such as the s u b s t i t u t i n g of ascending numbers f o r f i e l d 
keys and the provision of cross reference index tables^^^^ can 
also be used. In a l l cases the time taken to maintain the f i e l d 
keys required t o support t h i s type of organisation makes i t s use 
uneconomical i n situations where a large volume of record updates 
have to be processed. 
1.3.3 Rings 
A r i n g structure consists of a simple l i s t where the l a s t 
record points back t o the s t a r t of the l i s t . Figure 6 shows a 
simple r i n g structure based on Reference Number and i n t h i s case 
the s t a r t of the r i n g i s also recorded. 






FIGURE 6: A simple Ring L i s t based on Reference Numbers 
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In Figure 7 a r i n g structure based on Religion i s shown. 
A l l the records with the same code are linked and the codes 
available are also linked. 
Religion 1 2 —3 3 —3 4 5 V 
—J 
1 







FIGURE 7: A Ring L i s t based on Religion 
I n cases where several rings pass through each record, the 
pointer maintenance required to maintain the desired l o g i c a l order 
can be very complex and record pointers are often recorded 
p r i n t i n g backwards t o the previous record i n the r i n g , or t o the 
s t a r t i n g record of each r i n g . These cases are sometimes known 
as Coral r i n g structures . A r i n g structure can be very useful 
as i t allows the r e t r i e v a l of records i n one r i n g t o be carried 
out, branching where necessary round other rings of related 
information. 
The main disadvantages with a l l forms of l i s t organisations 
involve the time taken f o r pointer maintenance and the space 
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overheads required t o record the pointers. 
1.4 TREE STRUCTURES 
Tree structures are simila r to dictionaries as they are 
usually used t o provide key to address transfoinnations. In 
Figure 8 a symbol tree structure i s shown. This structure i s 
formed from the student Reference Numbers, and the leaf nodes 
of each branch contain the address of the record represented 
by that branch. For example, the branch 7-2-4-2-0-5-3 
provides the address (4) of the record 7242053, whereas the 
branch 7 -2 -4 -2 -0 -6 -1 provides the address of the record 
3 
7242061.. 
FIGURE 8: A Symbol Tree Structure based 
on the Reference Number 
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Directory tree structures can be useful i n cases where 
dictionary tables are too large t o be held i n core. Consider 
the d i c t i o n a r y table shown i n Figure 9. This table can be 
divided i n t o three smaller dictionary tables, also shown, 
















FIGURE 9: A Dictionary and a Directory Tree 
Structure based on Reference Numbers 
In t h i s case the f i r s t two d i g i t s of the Reference Number 
have been used t o provide the tree levels. Using the f i r s t two 
and the l a s t two d i g i t s , the dictionary table can be divided 






FIGURE 10; A three l e v e l Directory Tree 








The minimisation of the search time required t o locate a 
specified record i s one of the problems encountered with a l l 
forms of tree structures. The most commonly used methods are 
the sequential scan and the binary search, although various 
other methods can be used^ '^ '^ '^ . 
The f i l e organisation techniques discussed i n t h i s 
Appendix do not form an exhaustive l i s t as many hier a r c h i c a l 
data structures can be derived from each of the basic methods 
described. A considerable amount of l i t e r a t u r e about organi-
sation techniques and search strategies i s available and both 
Roberts^"^^^ and Climenson^^-^ contain good bibliographies on 
t h i s t o p i c . 
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Appendix 2 
BCRS....Bede College Record System 
System Report and User's Manual 
This Appendix contains a report 
of the BCRS system. This report 
describes the system and provides 
a user's manual f o r those intending 
t o use i t . 
BCRS .... BEDE COLLEGE RECORD SYSTEM 
SYSTEM REPORT and USER'S MANUAL 
ABSTRACT 
Bede College Record System (BCRS) i s a Data Management System 
fo r recording and maintaining student records i n data base 
f i l e s . 
The system consists of a suite of PL/1 (Programming Language 1) 
prograii-ities designed t o run on the NUMAC IBM 360/67 computer 
under MTS (Michigan Terminal System) i n batch mode. 
This report describes the system and provides a user's manual 
f o r those intending t o use i t . 
BEDE COLLEGE RECOiRD SYSTEM 
C O N T E N T S 
1. INTRODUCTION 
2. AN OUTLINE OF BCRS 
2.1 Terminology 
2.2 The BCRS Programmes 
2.3 The BCRS Data Files 
2.4 BCRS Tape Formats 
2.5 BCRS Tape Procedures 
2.6 The Data Constants F i l e 
3. INFORMATION RECORDED 
3.1 Record Card 
3.2 Inte l l i g e n c e Test Scores 
3.3 Implementation Restrictions 
3.4 Default F i e l d Settings 









4.1 Programme Options .... 
4.2 Programme Options .... 
4.3 Programme Options .... 
4.4 Programme Transactions 
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DATA PREPARATION FOR PROGRAMME R 





Bede College Personal Record Card (1972) 
Course Results 
D.E.S. Form 30 T.T. 

















Record Admissions .... card format 
Record Updating .... card format 
Inte l l i g e n c e Tests .... card format 
Withdrawals .... card format 
Course/Subject Changes .... card format 








change of course/subject 
re-admissions 
end of course 
Appendix 4 BCRS EPJIOR/WARNING MESSAGES 
Appendix 5 CODE LISTINGS 
5.1 Authority/Country 
5.2 General Codes 
5.3 Q u a l i f i c a t i o n Codes adopted by the College 
5.4 Subject Codes adopted by the College 
5.5 A'level Codes and Corresponding Card Columns 




Bede College Record System (BCRS) i s a computer based Data 
Management System f o r recording and maintaining student records 
i n Data Base f i l e s . 
The information forming a student record i s taken from the Bede 
College Personal Record Card, and t h i s information together with 
the results of several Intelligence Tests undertaken by the 
students i s recorded i n a f i l e corresponding t o the year of 
admission of the student to the College. 
The BCRS suite of programmes provides a Data Management System 
fo r the establishment and maintenance of the Data Base f i l e s , 
and f o r the Data Interchange System between the College and the 
Department of Education and Science at Darlington. 
F a c i l i t i e s are also included f o r providing frequency tables on 
much of the information recorded w i t h i n the f i l e s , and on the 
results of the Intelligence Tests. Such tables may be obtained 
fo r the whole population of any specified f i l e , or fo r a wide 
range of subsets of that population as selected by the user. 
The programmes and data f i l e s forming BCRS are stored on Magnetic 
Tape. The programmes are w r i t t e n i n PL/1 (Programming Language 
1), and designed to run under MTS (Michigan Terminal System) i n 
batch mode. In order t o understand how to use these programmes 
i t i s essential that the user has some knowledge of BCRS and the 
MTS Command Language. This report outlines BCRS. For a 
knowledge of the Command Language reference should be made to 
the following documents available from the Computer Unit Reception: 
1. NUMAC Users Manual, MTS Section 
2. NUMAC Programming Notes 9, 23 and 33 
2.. AN OUTLINE OF BCRS 
Before discussing BCRS l e t us f i r s t define som.e of the terminology 
which w i l l be used. 
2.1 TERMINOLOGY 
1. MTS FILES 
2. LINED FILES 
3. SEQUENTIAL 
LINES 
4. PRIVATE FILES 
5. TEMPORARY 
FILES 
6. PUBLIC FILES 
In MTS a f i l e i s an area of computer storage 
named by the user. There are two kinds of 
f i l e s c l a s s i f i e d by t h e i r organization.... 
1. LINED FILES 
2. SEQUENTIAL FILES 
A l l MTS f i l e s regardless of t h e i r organization 
belong to one of three types.... 
1. PRIVATE FILES 
2. TEMPORARY FILES 
3. PUBLIC FILES 
A Lined f i l e consists of an ordered set of zero 
or more l i n e s , each l i n e capable of containing 
from 1 to 255 characters. A line number i s 
associated with each l i n e , thus giving access 
to i n d i v i d u a l l i n e s , 
A Sequential f i l e consists of a sequence of 
records each capable of containing from 1 to 
32767 characters. Such f i l e s may only be 
accessed sequentially. 
Private f i l e s , otherwise known as USER FILES or 
PERMANENT FILES, must be created and destroyed 
e x p l i c i t l y by the user. Such f i l e s w i l l after 
they have been created remain i n the system 
u n t i l they are destroyed. Their names may 
consist of from 1 to 12 alphanumeric characters 
( i . e . characters i n the range A to Z and 0 to 9) 
Temporary f i l e s are sometimes known as SCRATCH 
FILES, and they are i n existence only f o r the 
duration of time that the user i s active on the 
system. They are automatically created by the 
system as LINED FILES the f i r s t time they are 
mentioned and are s i m i l a r l y destroyed automati-
c a l l y by the system when the user Signs Off. 
They may be created and destroyed e x p l i c i t l y . i n 
the same manner as Private f i l e s . The f i r s t 
character of a temporary f i l e i s always the 
minus sign which must be followed by from 1 to 
8 alphan\americ characters. 
Public f i l e s are sometimes known as LIBRARY 
FILES and are systems f i l e s available to a l l 
users. The f i r s t character of t h e i r names i s 
always an asterisk and they may be accessed by 
any user but not modified. 
7. PSEUDO-DEVICE In MTS the input and output units ( i . e . card 
NAMES readers, card punches, l i n e printers and others) 
are known as devices. These devices are 
assigned names known as Pseudo-device names. 
Later we sh a l l see where MTS uses pseudo-device 
names. The f i r s t and last character of a 
pseudo-device name i s always the character 
asterisk. 
8. READ/WRITE These are part of the Magnetic TAPE STATION or 
HEADS TAPE DECK used to READ ( i . e . sense the magnetisa-
t i o n of) the tape, and WRITE onto ( i . e . magnetise) 
the tape. 
9. BLOCKS These are magnetised areas of magnetic tape. 
They may be DATA BLOCKS or TAPEMARKS. Data 
blocks contain information (programmes and 
data), while tapemarks serve to delimit groups 
of related data blocks. 
10. GAPS Gaps are unmagnetised areas of magnetic tape 
separating blocks. The i n i t i a l gap on the tape 
i s known as BT (Beginning of Tape) and the f i n a l 
gap i s known as ET (End of Tape). 
2.2 THE BCRS PROGRAMMES 
The programmes which form BCRS are known as R, F, I and D, see 
Figure 1, page 7. Programme R i s the main programme and i s 
responsible f o r the establishment and maintenance of the data base 
f i l e s . This programme provides the user with a series of OPTIONS 
each performing one or more tasks i n the Data Management System. 
Programme R i s the only programme in BCRS which allows the user to 
a l t e r or update records w i t h i n a specified f i l e . When t h i s has 
been done, however, the new updated f i l e CANNOT be copied back t o 
i t s o r i g i n a l block on the tape since t h i s would most certainly 
p a r t i a l l y erase the following blocks. How t h i s problem i s over-
come i s discussed i n 2.5, page 5. . 
When card output f o r the Data Interchange System i s required, 
programme R establishes a TRANSACTION FILE containing the D.E.S. Nos. 
and the required interchange transactions. This Transaction f i l e 
i s used together with the specified records by programme D and card 
output f o r D.E.S. produced. 
Programmes F and I which produce frequency tables also provide the 
user with a series of options. Programme F handles the record 
information, and programme I the Intelligence Test information. 
These programmes, l i k e programme D, have read-only access to the 
data f i l e s , i . e . they can read the f i l e s but not modify them. 
When running one of the BCP.S programmes R, F or I , the user may 
select any number of options by providing as input an OPTION 
PARAMETER CARD. This card which i s explained i n Section 5 informs 
BCRS which data f i l e i s to be used and which option i s requested. 
I t also contains several control PARAMETERS required by the selected 
option. 
With programme R t h i s card may be followed by records or amendments 
depending on the selected option, and as a t i t l e to the output 
l i s t i n g s f o r a l l options BCRS w i l l provide a v e r i f i c a t i o n of the 
information appearing on the Option Parameter Card. 
The programme options available are discussed i n Section 4. 
2.3 THE BCRS DATA FILES 
BCRS data f i l e s contain the,records of the students admitted to the 
College since 1969. The records are grouped i n f i l e s corresponding 
to the year of admission of the student to the College. 
The records of students who withdraw from the College are maintained 
and the reason for withdrawal recorded. I f a student who has 
withdrawn i s then re-admitted i n a subsequent year, a new record i s 
established i n the f i l e corresponding to the year i n which the 
student was re-admitted. 
The f i l e s are organized sequentially and the information recorded 
i n each record i s discussed i n Section 3. 
2.4 BCRS TAPE FORMATS 
Although BCRS i s stored on Magnetic Tape, the system i s designed to 
use MTS disc f i l e s . This means that before using BCRS the required 
information (programmes and data f i l e s ) must be copied from the tape 
t o disc f i l e s . 
Two copies of BCRS are kept on separate tapes. To run the system 
we must f i r s t MOUNT, the most up-to-date tape, further discussion on 
th i s i s given i n 2.5. When the tape has been mounted the read/ 
write heads of the tape deck w i l l be i n the position BT, see figure 
3, page 9. We can now copy the required blocks, of information 
from the tape i n t o MTS f i l e s . Programmes should be copied to MTS 
Lined f i l e s , but data blocks MUST be copied t o Sequential f i l e s 
since each record i s greater than 255 characters. In either case 
Temporary f i l e s may be used. 
When BCRS was established on tape the information (programmes and 
data f i l e s ) were grouped i n t o blocks. This grouping represents the 
format i n which the tape data blocks are to be interpreted as 
lo g i c a l records, and the l o g i c a l records as f i l e lines or physical 
records (and vice versa). As t h i s grouping d i f f e r s between the 
programme blocks and the data f i l e blocks, we must ensure that the 
correct unblocking procedure i s specified before attempting to read 
from the tape, and that the correct blocking procedure i s specified 
when w r i t i n g t o the tape. 
The format of the tape blocks may be specified either when the tape 
i s mounted or l a t e r by use of the Carriage Control Codes SRL, REC 
and LRC. 
The following table gives the parameters required i n the mount 
command t o specify the format of the tape blocks: 
Programme block format Data f i l e block format 






Note that when specifying the format f o r the programme blocks C100 
mav be used. This i s eouivalent to 100 card images, i . e . SIZE= 
8000, RECF=FB, LREC=80. 
I f the format has to be changed a f t e r the tape has been mounted, 
the Carriage Control Codes i n the following table should be used: 







The meanings of the mount parameters and the Carriage Control Codes 
are as follows: 
SIZE and SRL : This sets the buffer size, i . e . the maximum size of 
a tape block. 
RECF and REC : This sets the tape format code, specifying Fixed or 
Fixed Block records. 
LREC and LRC : This sets the maximum l i n e or physical record length. 
2.5 BRCS TAPE PROCEDURES 
The two tapes containing the copies of BCRS were established with 
the Voliane Labels ^^BA and IS^^B. We must allocate pseudo-
device names t o these tapes when they are being mounted. Let us 
assume that the pseudo-device names given to the tapes are *A* for 
lA and *B* for iSSSSB, and that *A* i s the most up-to-date tape. 
The foll o w i n g steps o u t l i n e the tape procedures which should be 
adopted i n order t o preserve the i n t e g r i t y of the system. 
A. When updating f i l e s 
1 . Mount tape *A* specifying an unblocking format of C100, 
and a read-only permit (RING=OUT). This ensures that 
any attempts by the user to write t o the tape w i l l be 
prevented by the computer system. 
2. Copy the required programme blocks from the tape to 
MTS disc f i l e s . 
3. Change the unblocking format by use of the Carriage 
. Control Codes SRL, REC and LRC to enable data f i l e 
blocks to be read. 
4. Copy the required data f i l e blocks to MTS SEQUENTIAL 
disc f i l e s . 
5. Perform task(s). 
6. Mount tape *B* specifying a blocking format of SIZE= 
2416, RECF=F and LREC=2416, and a read/write permit 
(P.ING=IN) . This allows the user to read from or 
write to the tape. 
7. Copy the data f i l e s to tape *B* from either the MTS 
disc f i l e s or from *A*. 
8. Rewind and dismount the tapes *A* and *B*. 
I t should now be noted that the most up-to-date tape i s tape *B*, 
B. When not updating f i l e s 
When not updating f i l e s the MTS disc f i l e s used need not be 
. copied back to the tape. The steps now become 1 to 5 as i n 
case A above, and f i n a l l y step 6 as: 
6. Rewind and dismount tape *A*. 
These procedures are given diagrammatically i n Figure 2, page 8. 
In adopting these procedures the user always ensures that one copy 
of BCRS i s always safe from accidental destruction or erroneous 
update. The programmes and data f i l e s can be re-restablished from 
cards since a l l card input records and amendments are kept, but 
t h i s i s an expensive and time consuming process. 
2.6 THE DATA CONSTANTS FILE 
The Data Constants f i l e contains codes and tables required by 
certain of the options i n programmes R, F and D. The format 
of the f i l e blocks correspond to those of the programme blocks 
( i . e . C100), and the f i l e contains the following informations 
1. The Authority/Country Names and t h e i r corresponding codes. 
2. The General codes. 
3. The A'level codes and t h e i r corresponding Form 3p T.T. 
card columns. 
4. The Tables of Norms for College Students. 
This f i l e should be copied from tape t o an MTS Lined f i l e and 
made available to those BCRS programmes which require i t . 
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3. INFORMATION RECORDED 
The information recorded i n BCRS consists of items taken from the 
Bede College Personal Record Card and the results of several 
In t e l l i g e n c e Tests undertaken by the students at the College. 
Much of the information at present recorded was not available f o r 
the years p r i o r t o 1972. Such items have been marked •*' i n the 
following l i s t i n g . Items marked '+' s i g n i f y that the codes 
recorded are d i f f e r e n t p r i o r t o 1972. The codes adopted are 
l i s t e d i n GENERAL CODES, Appendix 5. 
3.1 RECORD CARD (No. of characters) 
Name 40 
D.E.S. No. 8 
1. GENERAL AND DEMOGRAPHIC 
Sex 1 
T i t l e 2 
•Original Surname i f d i f f e r e n t 17 
Date of B i r t h 6 
*Date of B i r t h C e r t i f i c a t i o n 1 
M a r i t a l Status 1 
• C l a s s i f i c a t i o n of Area: Region 1 
+Classification of Area: Settlement 1 
Position i n Family 4 
+ C l a s s i f i c a t i o n of Parent/Guardian Occ, 1 
+Student Occupation 1 
Over 25 Occupation 1 
+Religion 1 
Confirmed (or equivalent) 
Year Confirmed 2 
•Authority or Country 19 
•Authority or Country Number . 1 
Teachers' Training: From date 6 
To date 6 
2. PREVIOUS EDUCATION 
No. of School Attended 2 
School Code 1 
School Attendance Dates: From (year) 2 
To (year) 2 No. of Qualifications recorded 2 
Q u a l i f i c a t i o n s : 
Year of Examination 2 
Type of Examination • 3 




For degree study 2x21 
Full/Part time 2x 1 
From date 2x 6 
To date 2x 6 
Id 
(No. of characters) 
•University/Other Body: 
Degree Awarding Body ,2x21 
T i t l e of Degree 2x 3 
Hons/Pass 2x 1 
Class/Division 2x 3 
Main Subjects 2x36 . 
Date of Award - 2x 6 
•Excepted by A.T.O. from Examination 1 
•Diploma i n Art and Design 30 
•Diploma i n Art and Design Confirmed 1 
•National Diploma i n Design Confirmed 1 
•Other Art Qualifications 2x30 
•other Art Q u a l i f i c a t i o n Codes 2x 4 
2. DETAILS OF COURSE 
Length of Course 1 
Main Subject Code 3 
2nd Prov. Subject Code 3 
•Details of Course: 
Year of Student's Course 1 
Repetition 1 . 
Date Student's Year begins 4 
Expected End of Student's Course 4 
A.T.O. Approved 1 
•Scope of Training: 
5 t o 7 1 
7 to 9 1 
9 to 11 1 
11 to 13 1 
Over 13 1 
Mentally Handicapped 1 
Not yet decided 1 
•No. of Subjects: 
Main Subject 1 
Subsidiary Subject 1 
Undecided . 1 
Subject Codes: 
Main Subject . 3 
2nd Prov. Subject 3 
•Postgraduate Courses . 1. 
•B.Ed. Course 1 
4. COURSE RESULTS 
Since the structure of the Courses offered by the College 
i s continually changing, the course results are not recorded 
i n any fixed format. Each f i e l d appearing i n the section 
COURSE RESULTS i s given a f i e l d label (see COURSE RESULTS, 
Appendix 1). These labels are recorded, and the informa-
t i o n t o which they refer i s recorded i n the ANNUAL PROGRESS 
VECTOR. 
5. FINAL RESULTS 
Teachers' C e r t i f i c a t e 1 
Wing Science 1 
B.Ed. 1 
11 
(No. of characters) 
6. ADDITIONAL INFORMATION 
Date of Withdrawal 6 
Reason for Withdrawal 1 
Subsequent Career 1 
3.2 INTELLIGENCE TEST SCORES 
1 . RAW SCORES 
A Study of Values 
The Dogmatism Scale 
A.H.4 
P.F.16 
2 . STEN SCORES 
The Steh scores as calculated from the 
P.F.16 scores 
3.3 IMPLEMENTATION RESTRICTIONS 
The following implementation r e s t r i c t i o n s have been imposed 
to reduce storage requirements: 
1 . School Type. The maximum number of School Codes and 
School Attendance Dates recorded i n any one record 
i s 10. 
2 . Qualifications. The maximum number of qua l i f i c a t i o n s 
recorded i n any one record i s 30 . 
3 . Annual Progress Vector, In any one record the maximxam 
size of the Annual Progress Vector i s 802 characters 
and the maximum number of Field Labels allowed i s 
100 (Al t o A 1 0 0 ) , 
4 . • Details of Course. In any one record a maximum of 4 
complete entries may be recorded i n t h i s section. 
The f i r s t entry w i l l contain the Details of Course 
on admission. New entries arise when the student 
changes course or changes subjects and the l a s t 
entry w i l l be continually overwritten every time 
t h i s l i m i t i s exceeded. 
3 .4 DEFAULT FIELD SETTINGS 
Students who are over 25 on admission and who have no entry 
i n the section marked Over 25 Occupation w i l l be recorded as 
'Other', i . e . code 0 . 
Any entry recorded i n t h i s section by students who are under 
25 on admission w i l l be reset t o blank. 
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3.5 DATA CHECKING PROCEDURES 
When recording the data i n a student's record, BCRS w i l l check 
s e v e r a l of the data items to ensure t h a t the value of the item 
recorded i s 'reasonable'. 
I f the value i s not reasonable an e r r o r message w i l l be p r i n t e d 
and the user must c o r r e c t as many as p o s s i b l e of the item values 
i n e r r o r . T h i s can be done by using programme R option 9, or 
by r e - e s t a b l i s h i n g the f i l e from data cards once the e r r o r s have 
been c o r r e c t e d . 





(message; D.E.S. NO. AGE CHECK,. RECORDED AS xx) 
The age recorded xx i s l e s s than 17 or greater 
than 60. 
(message: D.E.S. NO. ERROR RETURNED SEX) 








(message: D.E.S. NO. ERROR RETURNED .. 
The code recorded for M a r i t a l Status liies 
outside the range 1 to 3 i n c l u s i v e . 
MARITAL 
STATUS) 
(message: D.E.S. NO. ERROR RETURNED .... RELIGION) 
The code recorded for R e l i g i o n l i e s outside the 
range 1 to 5 i n c l u s i v e , or 1 to.6 i n c l u s i v e for 
those admitted p r i o r to 1972. 
(message: D.E.S. NO. ERROR RETURNED 
SETTLEMENT) 
The code recorded f o r Settlement l i e s outside 
the range 1 to 6 i n c l u s i v e , or 1 to 4 i n c l u s i v e 
for those admitted p r i o r to 1972. 
(message: D.E.S. NO. ERROR RETURNED REGION) 
The code recorded f o r Geographical Region l i e s 
outside the range A to K i n c l u s i v e . 
(message: D.E.S. NO. ERROR RETURNED 




The code recorded for Parent/Guardian Occupation 
or f o r Student Occupation l i e s outside the range 
1 to 5 i n c l u s i v e or 1 to 6 i n c l u s i v e f o r those 
admitted p r i o r to 1972. I n the rase of the 









(message: D.E.S. NO. ERROR RETURNED .... OVER 
25 OCCUPATION) 
The code recorded f o r the Over 25 Occupation 
l i e s outside the range 0 to 9 inclusive, but 
a code of ' ' (blank) i s acceptable. 
(message: D.E.S, NO, ERROR RETURNED FAMILY 
POSITION) 
The code recorded for Family Position records 
the student as the 'n'th c h i l d i n a family of 
•m' where 'n' i s greater than 'm', 
(message: D,E,S, NO. ERROR RETURNED ,,,, START 
DATE CHECK) 
The date recorded for Teacher Training (From) 
does not correspond to the date given i n 
Details of Course (Date student's year begins), 
(message: D,E,S, NO. ERROR RETURNED 
AUTHORITY/COUNTRY NUMBER) 
The code recorded f o r the Authority/Country 
Number (Type of Student) l i e s outside the range 
1 to 5 inclusive. 
INTELLIGENCE TEST DATA 
Each Intelligence Test score i s checked to ensure that i t l i e s 
w i t h i n the acceptable range f o r that t e s t . I f i t f a l l s outside 
that range one of the following error messages w i l l be printed: 
D,E,S. NO. ERROR RETURNED FOR VALUES SCORE k 
D.E.Si NO. ERROR RETURNED FOR D.SCALE SCORE 
D.E.S. NO. ERROR RETURNED FOR A.H.4 SCORE k 
D.E.S. NO. ERROR RETURNED FOR P.F.16 SCORE k 
The STEN SCOPES w i l l only be calculated i f ALL the P.F,16 scores 
l i e w i t h i n the acceptable ranges. 
I f an item i n error cannot be corrected the checking procedures i n 
the subsequent options which refer to t h i s item w i l l raise either 
a CLASS E or a CLASS F error/warning, see BCRS Error/Warning Messages, 
Appendix 4, 
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4. PROGRAMME OPTIONS 
Thi s s e c t i o n o u t l i n e s the Programme Options provided by the 









Admission of records to BCRS. 
Input of I n t e l l i g e n c e Test records. 
Annual Record Update. Transaction f i l e 
e s t a b l i s h e d f o r those l e a v i n g . 
Set Withdrawal Code. Transaction f i l e 
e s t a b l i s h e d f o r withdrawals 
Admissions l i s t i n g f o r D.E.S. 
F i l e and Record L i s t i n g s . 
Late admissions: i . e . t r a n s f e r s from 
other T r a i n i n g establishments. 
Transaction f i l e e s t a b l i s h e d f o r l a t e 
admissions. 
Change of course/subject. Transaction 
f i l e e s t a b l i s h e d f o r a change of course/subject. 
Record f i e l d a l t e r a t i o n s . S p e c i f i e d 
record p r i n t r o u t i n e . 
T r a n s a c t i o n f i l e e s t a b l i s h e d for Admissions. 
PROGRAMME F 
OPTION 1 General Information Frequency Tables. 
2 I n t e r r o g a t i o n Routines with Optional 
Frequency Tables. 
PROGRAMME I 
OPTION 1 I n t e l l i g e n c e Test t o t a l s , means and 
standard d e v i a t i o n s . 
2 I n t e l l i g e n c e Test Frequency Tables. 
3 I n t e l l i g e n c e T e s t f i l e and record l i s t i n g s . 
4 I n t e r r o g a t i o n r o u t i n e s . 
PROGRAMME D 
NO OPTIONS are a v a i l a b l e with programme D. The required 
T r a n s a c t i o n s are e s t a b l i s h e d i n the Transaction 
F i l e by Options 3, 4, 1, 8 and 10 of programme 
BCRS allows the user to s e l e c t any ntimber of options and to process 
more than one data f i l e during the execution of programmes R, F or 
I . To do t h i s an OPTION PARAMETER CARD i s required, the exact 
format of which i s given i n a l a t e r s e c t i o n . This card n o t i f i e s 
BCRS which f i l e ( s ) to use, which option(s) are required, and provides, 
where r e q u i r e d , s p e c i f i c PART^TERS f o r that option. 
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4.1 PROGRAMME OPTIONS PROGRAMME R 
The options provided by prograinine R provide f a c i l i t i e s f or 
e s t a b l i s h i n g and updating the data f i l e s , and for preparing the 
Tra n s a c t i o n F i l e f o r prograitune D v/hich produces the Data I n t e r -
change card output f o r D.E.S. I n many cases these options 
re q u i r e data cards on which w i l l be punched e i t h e r records to 
be e s t a b l i s h e d , or amendments and updates to be added to records 
already i n e x i s t e n c e . These cards should always be arranged i n 
ascending order of D.E.S. No. si n c e t h i s w i l l provide quicker 
access time when searching the f i l e (s) for the s p e c i f i e d record. 
The end of such data decks should be terminated by a card having 
1 * * * * * * * * 1 punched i n columns 1 to 8. 
OPTION 1: Admission of records to BCRS 
Th i s option i s used to e s t a b l i s h a f i l e of student records i n 
the Data Base. 
On admission a student's record which comprises information from 
s e c t i o n s General and Demographic, Previous Education and Course 
D e t a i l s , should be punched on cards i n the format given by RECORD 
ADMISSIONS CARD FORMAT, Appendix 2. 
Option 1 w i l l now t r a n s f e r t h i s information to BCRS data f i l e s 
and i n so doing e s t a b l i s h a record f o r each student. A l l records 
must be processed by t h i s option f o r u n t i l t h i s has been done they 
w i l l not e x i s t i n BCRS and any reference to such a record w i l l 
r e s u l t i n a CLASS C error/warning message. 
Due to an Implementation R e s t r i c t i o n (see page 12) students who 
are recorded as having more than 10 school attendance codes or 
more than 30 q u a l i f i c a t i o n s w i l l r a i s e a CLASS Q error/warning 
message. Only the f i r s t 10 school attendances and the f i r s t 30 
q u a l i f i c a t i o n s w i l l be recorded^ and i n such cases, p a r t i c u l a r l y 
with the q u a l i f i c a t i o n s , the user should ensure that the most 
important q u a l i f i c a t i o n s are recorded f i r s t . 
There are no parameters required by t h i s option. 
OPTION 2: Input of I n t e l l i g e n c e T e s t records 
This option i s respo n s i b l e for the input of the I n t e l l i g e n c e Test 
r e s u l t s and t h e i r a s s o c i a t i o n to t h e i r corresponding records i n 
BCRS. 
The I n t e l l i g e n c e Test information should be punched on cards i n 
the format given by INTELLIGENCE TESTS CARD FORMAT, Appendix 
2. Only records which have a r e s u l t f o r a l l the t e s t s should be 
coded. These r e s u l t s w i l l now be recorded i n t h e i r corresponding 
re c o r d s , and the STEN scores are a l s o c a l c u l a t e d and recorded for 
the P.F.16 s c o r e s . 
A l l I n t e l l i g e n c e Test scores must be processed by t h i s option. I f 
t h i s i s not done then BCRS w i l l record that the student(s) have no 
I n t e l l i g e n c e T e s t information which w i l l r a i s e a CLASS L e r r o r / 
warning message i n subsequent options. 
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I f a D.E.S. No. given with an I n t e l l i g e n c e Test record cannot be 
a s s o c i a t e d with any D.E.S. No. i n the s p e c i f i e d f i l e a CLASS C 
error/warning message i s given. 
The parameters required f o r t h i s option are YT and NTT. 
OPTION 3: Annual Record Update 
Tr a n s a c t i o n F i l e e s t a b l i s h e d for those leaving 
T h i s option i s used f o r the Annual Updating of the record and f o r 
the p r e p a r a t i o n of the Transaction F i l e (for programme D) for those 
who have completed t h e i r courses and are l e a v i n g . 
The information to be added t o the records should be prepared on 
cards observing the general formatting r u l e s given i n RECORD 
UPDATING CARD FORMAT, Appendix 2. 
I f a D.E.S. No. given with a se t of information i s not found i n the 
s p e c i f i e d f i l e a CLASS C error/warning message i s given. 
Due to an Implementation R e s t r i c t i o n (see page 12) the maximum s i z e 
of the Annual Progress vector i s 802 ch a r a c t e r s and i f t h i s l i m i t 
i s exceeded a CLASS P error/warning message w i l l be given. 
Students are recorded as leav i n g when the year of update i s equal 
to the course length. The a d d i t i o n a l information for students who 
are l e a v i n g should be punched on cards i n the format given by Rule 
8, RECORD UPDATING CARD FORMAT, Appendix 2. I f the parameter 
DES i s s p e c i f i e d the Tra n s a c t i o n F i l e for programme D w i l l be pre-
pared f o r these students. 
I f an update i s attempted with a year of update greater than the 
course length a CLASS H error/warning message i s given. With 
students progressing to a fourth year the length of course w i l l 
be a l t e r e d appropriately# and a CLASS R error/warning message given. 
The parameters required f o r t h i s option are VP and DES. 
OPTION 4: Set Withdrawal Code 
Tran s a c t i o n F i l e e s t a b l i s h e d for those withdrawing 
T h i s option i s used to record t h a t a student has withdrawn from the 
Colle g e , and f o r the preparation of the Transaction F i l e for such 
an event. 
When a student withdraws from the College, BCRS w i l l record the 
reason f o r withdrawal and the date of withdrawal. Codes f o r the 
reasons f o r withdrawal are given i n WITHDRAWAL CODES, Appendix 5, 
and the format i n which the information should be punched i s given 
by WITHDRAWALS CARD FORMAT, Appendix 2. 
I f the D.E.S. No. given i s not found i n the s p e c i f i e d f i l e a CLASS C 
error/warning message w i l l be given. I f the parameter DES i s 
s p e c i f i e d the Tr a n s a c t i o n F i l e f o r programme D w i l l be prepared. 
The parameters required f o r t h i s option are VP and DES. 
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OPTION 5: Admissions l i s t i n g f o r D.E.S. 
T h i s option i s used to provide, the l i s t i n g of admissions required 
by the Teachers T r a i n i n g Section a t D.E.S. 
The l i s t i n g produced by t h i s option includes only students whose 
D.E.S. No. (year) corresponds to the year i n which t h e i r course 
s t a r t e d . Students who have been admitted by D.E.S. i n previous 
years w i l l r a i s e a CLASS N error/warning message. 
The l i s t i n g g i v e s D.E.S. No., Name, Type of Student, Date of Birth,-
From and To dates, and Degree T i t l e s and Awarding Bodies where 
a p p l i c a b l e . T h i s l i s t i s i n a l p h a b e t i c a l order w i t h i n Type of 
Student.. 
I f the length of course i s i n e r r o r , a CLASS D error/warning 
message i s given and the course length assumed to be 3 yea r s . 
There are no parameters required for t h i s option. 
OPTION 6: F i l e and Record L i s t i n g s 
T h i s option i s used to produce l i s t i n g s of students included i n 
s p e c i f i e d f i l e ( s ) . 
The l i s t i n g s produced by t h i s option depend on the value of the 
parameter. P I . For d e t a i l s see THE PARAMETER PI IN PROGRAMME R, 
page 27. 
The parameter PI i s required f o r t h i s option. 
OPTION 7: Late admissions, i . e . t r a n s f e r s from other T r a i n i n g 
establishments 
T r a n s a c t i o n f i l e e s t a b l i s h e d f o r l a t e admissions 
T h i s option i s used to e s t a b l i s h a record i n a s p e c i f i e d f i l e f or 
Late Admissions to the College, and for preparing the Transaction 
F i l e f o r programme D. 
Thi s option allows the user to e s t a b l i s h a record i n a s p e c i f i e d 
BCRS data f i l e f o r students who are admitted to College a f t e r term 
has s t a r t e d . I f the parameter DES i s s p e c i f i e d a re-admission 
t r a n s a c t i o n i s e s t a b l i s h e d i n the Transaction F i l e for programme 
D., s i n c e i n such cases the student has to be admitted to BCRS but 
re-admitted f o r D.E.S. purposes. 
The student's record should be punched on cards i n the format given 
by RECORD ADMISSIONS CARD FORMAT, Appendix 2. The record(s) 
w i l l be added t o the end of those already e x i s t i n g i n the s p e c i f i e d 
f i l e . . 
The parameter DES i s r e q u i r e d f o r t h i s option. 
OPTION 8: Change of course/subject 
T r a n s a c t i o n F i l e e s t a b l i s h e d f o r changes of course 
T h i s option i s used to record that a student has changed course or 
changed s u b j e c t and to provide the necessary t r a n s a c t i o n i n the 
Tr a n s a c t i o n F i l e f o r programme D. 
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Throughout the year s e v e r a l students may change t h e i r courses or 
t h e i r s u b j e c t s , thus providing another l i n e i n the s e c t i o n DETAILS 
OF COURSE. T h i s option i s used to record t h i s change, and the 
information should be punched on cards i n the format given by 
COURSE/SUBJECT CHANGES CARD FORMAT, Appendix 2. ' Provided 
there i s s u f f i c i e n t space i n t h i s s e c t i o n , BCPS w i l l record these 
d e t a i l s , but i f the s e c t i o n i s already f u l l the previous entry 
w i l l be o v e r w r i t t e n , see Implementation R e s t r i c t i o n s , page 12. 
I f a D.E.S. No. given with t h i s l a t e s t entry t o the course d e t a i l s 
cannot be found i n the s p e c i f i e d f i l e a CLASS C error/warning 
message i s given. 
The parameters r e q u i r e d f o r t h i s option are VP and DES. 
OPTION 9: Record F i e l d a l t e r a t i o n s 
S p e c i f i e d record p r i n t r o u t i n e 
T h i s option can be used to a l t e r a s p e c i f i e d f i e l d w i t h i n a given 
record, and t o provide a f u l l p r i n t of any s p e c i f i e d record. 
To use t h i s option the u s e r should be f a m i l i a r with the PL/1 GET 
DATA i n s t r u c t i o n , see IBM PL/1 Language Reference Manual C28-8201,page 
1^6 T h i s option i s extremely u s e f u l f o r making sm a l l a l t e r -
a t i o n s to s p e c i f i e d r e c o r d s , f o r example i f a student were to marry 
during h i s course then t h i s option allows the f i e l d of M a r i t a l 
S t a t u s to be updated i n t h a t student's record. To make such an 
a l t e r a t i o n we have to know the I d e n t i f i e r ( F u l l y Q u a l i f i e d ) of the 
f i e l d we propose to a l t e r . These are l i s t e d below f o r the main 
record f i e l d s : 






























R e l i g i o n 
Settlement code 
Geographical region 
M a r i t a l S t a t u s 
Parent/Guardian ^occupation 
Student occupation 
Occupation i f over 25 
Confirmation 
Year confirmed 
T i t l e 
P o s i t i o n i n family 
Date of B i r t h 
Date of B i r t h c e r t i f i c a t e 
Authority/Country 
Authority/Country number 
No. of schools recorded 
No. of q u a l i f i c a t i o n s recorded 
Course length 
Teacher's C e r t i f i c a t e 
Wing Science 
B.Ed. 
Subsequent c a r e e r 
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The general form for making an a l t e r a t i o n . i s i 
i d e n t i f i e r ( f u l l y qualified)='new value' 
and to take an example l e t us a l t e r the M a r i t a l Status of a student 
whose D.E.S. No. i s 'D.E.S. No.', from s i n g l e i . e . code 1, to 
married i . e . code 2. We would prepare the following data card; 
D.E.S.No REC0RD.GENERAL,MART='2' ; 
c o l ( l ) space space 
Note t h a t the c h a r a c t e r i s required as a terminator, terminating 
the l i s t of a l t e r a t i o n s made to any one D.E.S. No. 
The use of t h i s option to provide a f u l l p r i n t of a s p e c i f i e d record 
i s d e s c r i b e d i n THE PARAMETER VP IN PROGRAMME R, page 28. 
I f the D.E.S. No. given cannot be found i n the s p e c i f i e d f i l e a 
CLASS C error/warning message i s given. 
The parameter VP i s req u i r e d f o r t h i s option. 
OPTION 10! Tr a n s a c t i o n F i l e e s t a b l i s h e d f o r Admissions 
T h i s option i s used to prepare the Transaction F i l e f or programme D 
for student admissions. 
Students i n the s p e c i f i e d f i l e whose D.E.S. No. (year) does not 
correspond to' t h e i r year of entry to the College are not included 
and w i l l r a i s e a CLASS N error/warning message. 
The. parameter DES i s req u i r e d f o r t h i s option. 
4.2 PROGRAMME OPTIONS PROGRAMME F 
The frequency counts produced by the options i n programme F w i l l be 
preceded by a l i s t of the D.E.S. Nos. of those students included i n 
the c a l c u l a t i o n s . I f the number of students included exceeds 1000 
t h i s l i s t i s suppressed. The parameters WRL and WCR are required 
by a l l options i n programme F. 
OPTION 1; General Information Frequency Tables 
T h i s option i s used to produce frequency t a b l e s of the following 
items! 
Age, over 25 and under 25 on admission 
Sex 





Occupation i f over 25 on admission 
R e l i g i o n 
School Type 
P o s i t i o n i n Family 
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I f the recorded item(s) f a l l outside the pe r m i s s i b l e range a 
CLASS E error/warning message i s given and the item w i l l be 
ignored from the r e s p e c t i v e t a b l e . This message w i l l a l s o be 
given f o r any student whose P o s i t i o n i n Family i s greater than 
the 10th c h i l d of 10. 
The parameters required f o r t h i s option are WRL and WCR. 
OPTION 21 I n t e r r o g a t i o n Routines with Optional Frequency Tables 
T h i s option i s used t o provide a frequency count of the students 
who meet the requirements of a user REQUEST. 
By the use of user REQUESTS a wide range of subsets of students 
can be s e l e c t e d from the s p e c i f i e d f i l e . The REQUESTS should be 
prepared i n the form described by THE PARAMETER REQUEST IN 
PROGRAMMES F AND I , page 32. I f the parameter FREQ i s s p e c i f i e d 
the Frequency t a b l e s provided by Option 1 w i l l be produced f o r 
the subset of students included i n the REQUEST. 
The parameters required f o r t h i s option are WRL, WCR, REQUEST and FREQ. 
4.3 PROGRAMME OPTIONS PROGRAMME I 
As i n programme F, i f the number of students included exceeds 1000 
the l i s t of D.E.S. Nos. i s suppressed. The parameters YT, WRL 
and WCR are req u i r e d by a l l options i n programme I . 
OPTION 1: I n t e l l i g e n c e Test t o t a l s , means and standard deviations 
T h i s option i s used t o provide t o t a l s , means and standard deviations 
for the I n t e l l i g e n c e T e s t s . 
Students who have no a s s o c i a t e d I n t e l l i g e n c e Test scores w i l l r a i s e 
a CLASS L error/warning message. 
The parameters required f o r t h i s option are YT, WRL and WCR. 
OPTION 2: I n t e l l i g e n c e Test Frequency t a b l e s 
T h i s option produces frequency t a b l e s on the I n t e l l i g e n c e Test scores 
and the STEN s c o r e s . 
A CLASS F error/warning message w i l l be given i f the score recorded 
fo r any t e s t f a l l s outside the p e r m i s s i b l e range, and the score w i l l 
be ignored i n the frequency t a b l e f o r t h a t t e s t . 
The parameters required f o r t h i s option are YT, WRL and WCR. 
OPTION 3s I n t e l l i g e n c e T est f i l e and record l i s t i n g s 
T h i s option provides two p r i n t r o u tines f o r the I n t e l l i g e n c e Test 
s c o r e s . 
The form of the p r i n t r o u t i n e s provided by t h i s option are described 
i n THE PARAMETER PI IN PROGRAMME I , page 27. 
The parameters r e q u i r e d f o r t h i s option are YT, P I , WRL and WCR. 
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OPTION 4: I n t e r r o g a t i o n r o u t i n e s 
T h i s option allows the user t o s e l e c t a subset of the population of 
a s p e c i f i e d f i l e by g i v i n g a REQUEST i n the same manner as option 2 
programme F. 
REQUESTS a r e de s c r i b e d i n THE PARAMETER REQUEST IN PROGRAMMES F AND 
I , page 32, and the output produced i n c l u d e s t o t a l s , means, standard 
d e v i a t i o n s and frequency t a b l e s as provided by options 1 and 2. 
The parameters r e q u i r e d f o r t h i s option are YT, WRL, WCR and REQUEST. 
4.4 PROGRAMME TRANSACTIONS .... PROGRAMME D 
Programme D i s r e s p o n s i b l e f o r the punched card output f o r the Data Interchange System. 
When card output i s r e q u i r e d the parameter DES should be s p e c i f i e d 
i n the r e l e v a n t option i n programme R. T h i s option w i l l e s t a b l i s h 
the T r a n s a c t i o n F i l e which records the D.E.S. Nos. and the re q u i r e d 
t r a n s a c t i o n s . Programme D uses t h i s information as data and 
produces card output i n the format s p e c i f i e d by that t r a n s a c t i o n . 
The t r a n s a c t i o n s a v a i l a b l e a r e : 
t r a n s a c t i o n ^1 Admissions 
11 Change of co u r s e / s u b j e c t , i n c l u d i n g the 
extension to the B.Ed, course 
12 Withdrawals/End of course 
15 Re-admission, i . e . t r a n s f e r from other 
T r a i n i n g Establishments 
I f the user f a i l s to s p e c i f y the parameter DES, programme D w i l l 
p r i n t a CLASS B error/warning message and terminate. I f a D.E.S. 
No. given i n the T r a n s a c t i o n F i l e cannot be found i n the s p e c i f i e d 
f i l e , a CLASS I error/warning w i l l be p r i n t e d and the t r a n s a c t i o n 
ignored. L i k e w i s e i f the t r a n s a c t i o n code i s i n e r r o r a CLASS J 
error/warning w i l l be given. 
TRANSACTION.pl: Admissions 
Card output w i l l be produced f o r the re q u i r e d students i n the format 
given i n CARD OUTPUT .... ADMISSIONS, Appendix 3, 
I f the Authority/Country recorded i n the r e c o r d cannot be matched 
w i t h any appearing i n the CONSTANTS f i l e or i f an A ' l e v e l code 
cannot be matched, a CLASS K error/warning message w i l l be given. 
The recorded item should be checked a g a i n s t those appearing i n the 
constants f i l e . 
TRANSACTION 11: Change of Course/Subject 
T r a n s a c t i o n 11 i s used by D.E.S. t o record t h a t a student has changed 
h i s c o u r s e / s i i b j e c t . 
The format of the cards produced i s given i n CARD OUTPUT .... CHANGE 
OF COURSE/SUBJECT, Appendix 3. 
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TRANSACTION 12: Withdrawals/End of Course 
Th i s t r a n s a c t i o n i s used by D.E.S. to record that a student has 
withdrawn from the College or has completed h i s course and l e f t . 
The card output produced i s described i n CARD OUTPUT .... WITH-
DRAWALS, and CARD OUTPUT END OF COURSE, Appendix 3. 
TRANSACTION 15: Re-admission 
T h i s t r a n s a c t i o n i s used by. D.E.S. t o record t h a t a student i s t o 
be re-admitted. The format of the output i s given i n CARD OUTPUT 
.... RE-ADMISSION, Appendix 3. 
A f t e r each t r a n s a c t i o n has been completed a CLASS 0 error/warning 
message i s p r i n t e d . T h i s monitors the t r a n s a c t i o n s as they are 
executed and enables the user to loc a t e subsequent e r r o r s should 
they a r i s e . 
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. THE OPTION PARAMETER CARD 
The OPTION PARAMETER CARD i s v i t a l to BCRS. By means of t h i s 
c a r d the u s e r informs BCRS of the option (s) he r e q u i r e s and the 
data f i l e ( s ) he wishes to use. For every option an OPTION 
PARAMETER CARD must be su p p l i e d containing the following i n f o r -
mation; 
1. The name of the data f i l e to be used with t h i s 
option. 
2. The name of the f i l e containing data constants. 
3. The year of the data f i l e . 
4. The niunber of the option required. 
5. S p e c i a l parameters f o r t h i s option i f required. 
6. A semicolon preceded by a space. 
The name of the data f i l e and t h a t .of the f i l e containing data 
constants must not be g r e a t e r than 8 c h a r a c t e r s , and must corres-
pond to the PL/1 f i l e names a s s o c i a t e d with the MTS f i l e names 
on the £RUN card. T h i s a s s o c i a t i o n informs BCRS of the data 
f i l e and the data constants f i l e t o be used i n t h i s option. 
The year of. the data f i l e i s only used f o r t i t l e s and where 
s e v e r a l a c t u a l data f i l e s of d i f f e r e n t years have been combined 
t h i s f i e l d may be rep l a c e d by any four c h a r a c t e r s . 
The number of the r e q u i r e d option i s checked against those 
a v a i l a b l e f o r the programme being run, and i f found to be i n 
e r r o r a CLASS A error/warning message i s given. 
Each option may or may not r e q u i r e c e r t a i n parameters. The 
TABLE OF PARAMETERS i s given on page 25, and the remaining p a r t 
. of t h i s s e c t i o n d e s c r i b e s i n d e t a i l the functions of these 
parameters. I f a parameter i s not given when i t should have 
been, a d e f a u l t value i s given and execution continues. The 
TABLE OF PARAMETER DEFAULT VALUES i s given on page 41. The 
requested option, year of data f i l e and the parameter s p e c i f i e d 
are p r i n t e d as a heading to the output f o r t h a t option. 
The OPTION PAR2\METER CARD must always be terminated by a ';' 
preceded by a space. I f t h i s i s not supplied the computer 
w i l l p r i n t an e r r o r message and terminate execution a t t h a t 
p o i n t , thus ignoring t h i s and the subsequent options the user 
had requested. 
The format of the OPTION PARAMETER CARD i s as fol l o w s : 
F i e l d Columns 
1 1- 8 . The name of the data f i l e 
2 10-17 The name of the data constants f i l e 
3 19-22 The year of the data f i l e 
4 24-25 The requested option 
5 27-* Option parameter i f any, terminated 
by a semicolon preceded by a space 
N.B. As no options are a v a i l a b l e w ith programme D, f i e l d 4 
should be omitted. I n programme I the data constants f i l e 
i s not r e q u i r e d and f i e l d 2 can be omitted. 
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TABLE OF PARAMETERS 
The fo l l o w i n g t a b l e l i s t s the parameters required f o r each option, 
These parameters must be s p e c i f i e d on the OPTION PARAMETER CARD. 
PROGRAMME OPTION PARAMETER , 
1 
2 YT NTT 
3 DES VP 
4 DES VP 





8 DES VP 
9 VP 
1(2J DES 
F 1 WRL WCR 
2 WRL WCR FREQ REQUEST 
I 1 YT WRL WCR 
2 YT WRL WCR 
3 YT PI WRL WCR 
4 YT WRL WCR REQUEST 
D DES 
A parameter i s s p e c i f i e d i n the format PARAMETER='PARAMETER VALUE' 
and where more than one parameter i s required they should be 
separated by a space. 
The lengths of the PARAMETER VALUES are as follows: 
YT,NTT,VP,PI,WCR,FREQ 1 character each. 
WRL 3 cha r a c t e r s 
REQUEST varying up to max of 400 ch a r a c t e r s 
DES 8 ch a r a c t e r s 
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THE PARAMETER YT IN PROGRAMMES R AND I 
The I n t e l l i g e n c e T e s t s are taken by a l l students when they are 
admitted to the College. I n subsequent years i t may be p o s s i b l e 
for the students to take the same s e t of t e s t s before leaving 
the C o l l e g e , thus providing what i s known as Longitudinal Data. 
As BCRS provides storage f o r a second s e t of r e s u l t s , the user 
must s p e c i f y which s e t i s to be considered. To do t h i s the 
parameter YT (Year of Test) i s used. 
I f the parameter YT='F' i s s p e c i f i e d , BCRS w i l l use the s e t of 
I n t e l l i g e n c e T e s t r e s u l t s corresponding to the student's F i r s t 
y ear a t Co l l e g e . 
I f the parameter YT='L' i s s p e c i f i e d , those r e s u l t s corresponding 
to the student's L a s t year a t College w i l l be used. 
THE PARAMETER NTT IN PROGRAMME R 
When the I n t e l l i g e n c e Test records are being a s s o c i a t e d with t h e i r 
corresponding records i n BCRS, the STEN SCORES are c a l c u l a t e d and 
recorded f o r the P.F.16 t e s t s . BCRS provides two TABLES OF NORMS 
FOR COLLEGE STUDENTS and e i t h e r may be used to . c a l c u l a t e the Stens. 
The parameter NTT i s used to inform BCRS which table to use. 
I f the parameter NTT='l' i s s p e c i f i e d , BCRS w i l l provide the NORM t a b l e given on page 42. 
I f the parameter NTT='2' i s s p e c i f i e d , the NORM ta b l e given on 
page 43 i s provided. 
[N.B. For data f i l e s p r i o r to 1973, NTT='l' was used.] 
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THE PARAMETER PI IN PR0GRAMI4E R 
The parameter P I ( P r i n t I n d i c a t o r ) i s used to inform BCRS of the 
p r i n t option required. The following p r i n t options are a v a i l a b l e ; 
P I = ' l ' T h i s w i l l provide a f u l l p r i n t of every record i n the 
s p e c i f i e d f i l e . The records w i l l be print e d i n the 
order i n which they appear i n the f i l e . Each record 
w i l l provide one page of output, and i f . t h i s p r i n t 
option i s used the user should ensure that a s u i t a b l e 
output page l i m i t i s s p e c i f i e d , 
PI='2' A l i s t i n g w i l l be provided of the.D.E.S. Nos. of a l l 
students i n the s p e c i f i e d f i l e * The D.E.S. Nos. w i l l 
be p r i n t e d i n the order i n which the records appear i n 
the f i l e . An '*' w i l l f l a g those students who are 
recorded as having withdrawn from the College, and a 
'+' those who have completed t h e i r courses and l e f t . 
PI='3' T h i s p r i n t option provides a l i s t i n g i n a l p h a b e t i c a l 
order of the names of a l l students i n the s p e c i f i e d . 
f i l e . The D.E.S. Nos., Dates of B i r t h and From/To 
dates are a l s o p r i n t e d . 
PI='4' T h i s p r i n t option l i s t s the students i n the s p e c i f i e d 
f i l e a l p h a b e t i c a l l y w i t h i n Type of student within Main 
Subject code. Students who have no Main Subject code 
are l i s t e d s e p a r a t e l y . I f the Type of student i s 
recorded i n e r r o r a CLASS D error/warning message i s 
given. The corresponding D.E.S. Nos. are a l s o p r i n t e d 
and students who have withdrawn or who have completed 
t h e i r courses and l e f t are not included. 
THE PARAMETER PI IN PROGRAMME I 
In programme I the parameter P I ( P r i n t I n d i c a t o r ) i s again used to 
inform BCRS of the p r i n t option required. Two p r i n t options are 
provided and i n each case the students included w i l l be those who 
have I n t e l l i g e n c e T e s t data and who belong to the subset (s) s e l e c t e d 
by the WRL and WCR parameters. The a v a i l a b l e p r i n t options a r e i 
P I = ' l ' T h i s p r i n t option provides a f u l l p r i n t of the recorded 
I n t e l l i g e n c e T e s t records and the corresponding Sten 
s c o r e s for the P.F.16 t e s t s . The records when s e l e c t e d 
are p r i n t e d i n the order i n which they appear i n the 
f i l e . The corresponding D.E.S. Nos. are a l s o p r i n t e d . 
PI='2' T h i s p r i n t option l i s t s only the D.E.S. Nos. of those 
students included i n the s e l e c t e d s u b s e t ( s ) . The D.E.S. 
Nos. are l i s t e d i n the order i n which they appear i n the 
f i l e . 
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THE PARAMETER VP IN PROGRAMME R 
The parameter VP ( V e r i f i c a t i o n . P r i n t ) i s used i f the user r e q u i r e s 
v e r i f i c a t i o n of a p a r t i c u l a r update. I n such cases a p r i n t w i l l 
be given of the whole record or merely t h a t p a r t of the record which 
was updated. 
The parameter has two v a l u e s : 
VP='l' i . e . a v e r i f i c a t i o n p r i n t i s required, and 
VP='0' i . e . no v e r i f i c a t i o n p r i n t i s required 
I f the parameter VP='l' i s s p e c i f i e d with Option 3, the v e r i f i c a t i o n 
p r i n t w i l l c o n s i s t of th a t p a r t of the record j u s t added ( i . e . the . 
par t corresponding to the year of update). , 
I f the parameter VP='l' i s s p e c i f i e d with Option 4, the v e r i f i c a t i o n 
p r i n t w i l l provide the date of withdrawal and the reason f o r with-
drawal . 
I f the parameter VP='l' i s s p e c i f i e d with Option 8, the v e r i f i c a t i o n 
p r i n t w i l l comprise the new course d e t a i l s . 
I f the parameter VP='l' i s s p e c i f i e d with Option 9, the v e r i f i c a t i o n 
p r i n t w i l l provide a f u l l p r i n t of that record. Since Option 9 
allows us to a l t e r a s p e c i f i e d f i e l d w i t h i n a s p e c i f i e d record and 
i f VP='l' i s s p e c i f i e d , obtain a v e r i f i c a t i o n p r i n t of the whole 
record, then by s p e c i f y i n g the record but not s p e c i f y i n g any p a r t i -
c u l a r f i e l d we can obtain a f u l l v e r i f i c a t i o n p r i n t of that record. 
To do t h i s the D.E.S. Nos. of those records to be p r i n t e d should be 
punched i n columns 1 to 8 of the card followed by a ';' i n column 
10, thus providing the data cards f o r Option 9. 
THE PARAMETER FREQ IN PROGRAMME F 
The parameter FREQ may be s p e c i f i e d i f the user wishes to produce 
a s e t of Frequency t a b l e s f o r a given REQUEST. The t a b l e s 
provided w i l l comprise the same s e t as those produced f o r programme 
F option 1. 
I f the parameter FREQ='0' i s s p e c i f i e d , a l i s t w i l l be provided 
of the D.E.S. Nos. of those students accepted by the REQUEST. 
I f the parameter FREQ='l' i s s p e c i f i e d , the l i s t given above w i l l 
be accompanied by the s e t of Frequency t a b l e s for those students. 
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THE PARAMETER DES IN PROGRAMMES R AND D 
In programme R t h i s parameter i s used to inform BCRS.that Data 
Interchange card output i s requi r e d , and that the 'PARAMETER VALUE' 
i s the name of the Tra n s a c t i o n f i l e on which the D.E.S. Nos. and 
t r a n s a c t i o n codes are t o be w r i t t e n . 
I f no Data Interchange card output i s required, t h i s parameter 
should NOT be s p e c i f i e d . 
I n programme D t h i s parameter i s used to inform BCRS of the name 
of the f i l e which contains the D.E.Si Nos. and t r a n s a c t i o n codes 
fo r the Data Interchange system. 
I n both cases the f i l e name must not be more than 8 char a c t e r s and 
must correspond to the name of the PL/1 f i l e a s s o c i a t e d with the 
MTS f i l e name on the £RUN card. 
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THE PARAMETERS WRL AND WCR IN PROGRAMMES F AND I 
Le t us con s i d e r a l l the admissions t o the College i n any one year 
'as a SET of students. During the ye a r s e v e r a l of the students 
who were admitted may withdraw. T h i s group we w i l l consider as 
a SUBSET of the o r i g i n a l s e t . S i m i l a r l y , c e r t a i n students w i l l 
complete t h e i r courses and leave the College before others. T h i s 
group forms y e t another SUBSET w i t h i n the o r i g i n a l s e t . Thus 
while students admitted i n any given year are a t the College, a l l 
the students of t h a t ye a r belong t o one of three subsets: 
j l . l Those t h a t have withdrawn 
'1.2 Those t h a t are s t i l l a t the College 
1.3 Those t h a t have completed t h e i r courses and l e f t 
I n programmes F and I the parameter WRL (Withdrawn, Remaining, 
L e f t ) allows us to consider any of the three subsets given above, 
or any combination of them. I f we wish to include a p a r t i c u l a r 
subset we s e t the corresponding WRL f i e l d to 1.. I f we wish to 
exclude a subset we s e t the f i e l d to 0, 
For qxample, WRL='100' would mean t h a t we wish to include the 
'' subset of those who have withdrawn, 
and exclude those who are s t i l l a t 
the College and those t h a t have l e f t . 
WRL='010' would mean t h a t we wish to include only 
j.: those who are s t i l l a t the College 
' ; and exclude the other two subsets. 
'"\ WRL='001' in c l u d e subset 1.3, exclude 1.1 and 1.2 
WRL='101' incl u d e subsets 1.1 and 1.3, exclude 1.2 
WRL='110' include subsets 1.1 and 1.2, exclude 1.3 
WRL='011' include subsets 1.2 and 1.3, exclude 1.1 
WRL='lll' i n c l u d e subsets 1.1, 1.2 and 1.3 WRL='000' exclude subsets 1.1, 1.2 and 1.3 
Excluding the case WRL='000' there are seven groups we may consider. 
F u r t h e r s u b d i v i s i o n i s p o s s i b l e and programmes F and I allow us to 
subdivide subset 1.1 by using the parameter WCR (Withdrawn Code 
Required). I f subset 1.1 i s included by the WRL parameter, then 
by s e t t i n g WCR equal t o an acceptable value corresponding t o one of 
the Withdrawal Codes (see GENERAL CODES, Appendix 5) we would 
in c l u d e only those who have withdrawn f o r the s p e c i f i e d WCR reason. 
For example, WCR='l' would mean t h a t we wish to include those. 
who have withdrawn f o r reason 1 only 
( i . e . due to u n s a t i s f a c t o r y progress) 
t r a n s f e r to another t r a i n i n g establishment 
h e a l t h reasons 
WCR='4' death 
WCR='5' i n t e r c a l a t i o n 
WCR='9' any other reason 
L i k e w i s e , .WCR='2' 
WCR=•3' 
A f u r t h e r item has been included, namely: 
;. WCR='*' which means t h a t we wish to include those 
who have withdrawn for any reason. 
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I n some cases i t may be i n t e r e s t i n g to know which students i n a 
s e t f a l l i n t o the subset (s) not s e l e c t e d by the WRL parameter. 
To include t h i s we r e p l a c e f i e l d s appearing as 0 i n the WRL 
parameter with 2, the e f f e c t being t h a t error/warning CLASS G 
messages w i l l be p r i n t e d f o r the s u b s e t ( s ) of students not 
included. 
I t should be noted however t h a t i n time subset 1.2 w i l l be. 
absorbed i n t o subsets 1.1 and 1.3, a process completed when the. 
l a s t students admitted i n a given year withdraw, or leave the 
College. T h e r e a f t e r our subsets may be redefined as f o l l o w s : 
2.1 Those that withdrew 
2.2 An empty or n u l l subset 
2.3 Those t h a t completed t h e i r courses and l e f t 
Note that the d e f a u l t f o r the parameter WRL i s the n u l l s e t 
WRL='000'. 
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THE PARAMETER REQUEST IN PROGPJ^^IMES F AND I 
I n programmes F (option 2) and I (option 4 ) , the parameter REQUEST 
allows the user to subdivide the subsets inducted by WRL and WCR 
i n a very pov;erful way. On r e c e i v i n g a REQUEST v;hich takes the 
form of a coded question the computer w i l l search the record 
f i e l d ( s ) s p e c i f i e d by the REQUEST. I f the REQUEST i s t r u e , t h i s 
r e c o r d v / i l l be accepted; i f not, then the record i s r e j e c t e d . 
L e t us consid e r three examples: 
1. "How many P.om.an C a t h o l i c students are over 
21 and under 25?" 
2. "How many students under 21 are married?" 
3. S e l e c t as a subset "those students who have 
more than 2 A ' l e v e l passes and an 0 ' l e v e l 
pass i n E n g l i s h Language or Mathematics" 
I n each case v/e are s e l e c t i n g a c e r t a i n subset of students. 
S e l e c t i o n may however i n v o l v e one or more ITEMS. For example, 
i n the f i r s t REQUEST the ITEMS involved are R e l i g i o n and Age, 
while i n the second the ITEMS are M a r i t a l Status and Age. 
Considering the f i r s t example i n d e t a i l we have to make three 
t e s t s : . 
1.1 i s the student Roman C a t h o l i c ? 
1.2 i s the student over 21? 
1.3 i s the student under 25? 
Each of these t e s t s forms what we c a l l a SIMPLE REQUEST, which we 
s h a l l d e f ine as f o l l o w s : 
<SIMPLE REQUEST>=<SPACE><ITEM NO. ><PJILATIONAL OPERATORXITEM VALUE> 
<SPACE> 
where <ITEM N0.> i s any acceptable ITEM NO. corresponding to the 
f i e l d r e q u i r e d 
< I T E M VALUE> i s anv acceptable value f o r the I T E M NO. 
< R E L A T I O N A L 0 P E R A T 6R > may be = (equal to) 
(not equal to) 
> (greater than) 
-> (not g r e a t e r than) 
< ( l e s s than) 
"< (not l e s s than) 
With r e f e r e n c e t o the t a b l e of ITEM NUMBERS, ITEMS and ITEM VALUES 
(see page 39) we can now code our three SIMPLE REQUESTS as f o l l o w s : 
1.1 9=2(72)(i.e. code f o r R e l i g i o n equal t o 2) 
1.2 1>21 ( i . e . age over 21) 
1.3 1<25 ( i . e . age under 25 
[Note t h a t the" ITEM VALUE of the SIMPLE REQUEST 1.1 i s followed 
immediately by the year i n b r a c k e t s . T h i s overcomes the problem 
c r e a t e d by recording d i f f e r e n t codes i n d i f f e r e n t y e a r s and must 
a l s o be inc l u d e d with ITEM VALUES corresponding to REQUESTS 
i n v o l v i n g ITEM NOS. 4,6,7,9,36 and 40.] 
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We now have three coded SIMPLE REQUESTS which must be combined to 
form the r e q u i r e d REQUEST. I n terms of our previous d e f i n i t i o n 
l e t us define a REQUEST a s : 
<REQUEST>=<SIMPLE REQUESTXLOGICAL OPERATORXREQUEST) | <SIMPLE 
REQUEST><TERMINATION> 
Where LOGICAL OPERATOR may be & (and) 
I (or) 
Using t h i s d e f i n i t i o n we c o n s t r u c t our f u l l y coded REQUEST a s : 
REQUEST=' 9=2(72) & 1>21 & K 2 5 ' 
I n example two there are two ITEMS t o be considered. M a r i t a l Status 
and Age. The SIMPLE REQUESTS a r e : 
2.1 i s the student married? 
2.2 i s the student under 21? 
These we would code i n the same manner as before, g i v i n g 
2.1 3=2 ( i . e . M a r i t a l Status equal to 2) 
2.2 K 2 1 ( i . e . Age l e s s than 21) 
which we combine t o give the f u l l y coded REQUEST as: 
REQUEST=' 3=2 & K 2 1 ' 
Before c o n s i d e r i n g f u r t h e r examples l e t us s t a t e the syntax of a REQUEST a s : 
<REQUEST>=<SIMPLE REQUESTXLOGICAL OPERATORXREQUEST) | <SIMPLE 
REQUEST XTERMINATION) 
<LOGICAL OPERATOR>= & | i 
<SIMPLE REQUEST>=<SPACEXITEM NO. XRELATIONAL OPERATORXITEM VALUE) 
<SPACE) 
<ITEM NO.)=any acceptable ITEM NO. corresponding to the f i e l d r e quired 
<RELATIONAL OPERATOR)= = | "^ = | ) | ^ ) | < | 
<ITEM VALUE)=any acceptable value f o r the ITEM NO. 
The c o n s t r u c t i o n of a REQUEST must correspond to the syntax s t a t e d 
above. 
L e t us consi d e r f u r t h e r examples: 
4. S e l e c t the subset of students who are "over 25, 
s i n g l e or married, and who are not Roman C a t h o l i c s " . 
REQUEST=' 1)25 & 3=1 I 3=2 & 9^=2(72) ' 
5. S e l e c t the subset of students who are " s i n g l e , 
over 21 and female". 
REQUEST=' 1)21 & 3=1 & 2=F ' 
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6. S e l e c t the subset of students who are "the 
f i f t h c h i l d i n a family of s i x " . 
REQUEST=' 13=0506 ' 
7. "How many female students are t h e r e ? " 
REQUEST=' 2=F ' or REQUEST=' 2"'=M ' 
8. "How many C. of E. students are confirmed?" 
REQUEST=' 9=1(72) &:10=Y ' 
Note t h a t , as i n example 7, there may bei more than one acceptable 
way of coding the REQUEST. I n each case however the order of 
precedence of the L o g i c a l Operators i s from LEFT to RIGHT. I f 
the answer to a SIMPLE REQUEST i s f a l s e and t h i s i s followed by 
the L o g i c a l Operator &, the whole REQUEST i s f a l s e . I f the 
ansv/er to a SIMPLE REQUEST i s f a l s e and t h i s i s followed by the 
L o g i c a l Operator I , the next SIMPLE REQUEST i s t e s t e d . I n 
example 4 f o r instance i f 1>25 i s f a l s e the whole REQUEST i s 
f a l s e , but i f 1>25 i s true and 3=1 i s f a l s e the whole REQUEST 
need not be f a l s e s i n c e 3=2 i s a l s o an acceptable p o s s i b i l i t y . 
T h i s i s e a s i e r to appreciate i f we represent our REQUEST diagram-
m a t i c a l l y i n TREE form as i s shown below f o r example 4; (t and f 
represent the answer to the SIMPLE REQUEST, true and f a l s e 
r e s p e c t i v e l y ) . 
1>25 
[r e j e c t 3=1 
3=2 
[r e j e c t 
9"=2(72) 
r e j e c t 
b c c e p t 
And s i m i l a r l y f o r example 1 we have: 
9=2 72) 
renecq 
t r e j e c t 
h r e j e c t i 
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Example 3 l i k e the previous two examples we considered may be 
broken down i n t o SIMPLE REQUESTS as fo l l o w s : 
3.1 has the student 2 A ' l e v e l passes? 
3.2 has the student an 0 ' l e v e l pass i n 
E n g l i s h Language? 
3.3 has the student an 0 ' l e v e l pass i n 
Mathematics? 
Care however must be taken when coding these SIMPLE REQUESTS to 
ensure that we s p e c i f y e x a c t l y what i s required. Take 3.1 for 
example; the ITEM NO. 21 f o r q u a l i f i c a t i o n s we get from the t a b l e , 
but the ITEM VALUE c o n s i s t s of s e v e r a l p a r t s . To overcome t h i s 
problem we d i v i d e the ITEM VALUE i n t o two p a r t s , NUMBER REQUIRED 
(MODEL QUALIFICATION). The NUMBER REQUIRED i s e a s i l y obtained . 
from the SIMPLE REQUEST, the (MODEL QUALIFICATION) however i s con-
s t r u c t e d to meet the requirements of that SIMPLE REQUEST. To 
ex p l a i n t h i s l e t us f i r s t l y consider how q u a l i f i c a t i o n s are 
recorded. Each q u a l i f i c a t i o n , comprises ten ch a r a c t e r s as given 
below: 
Year Type Code Grade P or F 
To co n s t r u c t the (MODEL QUALIFICATION) for. 3.1 we require the Type 
an A'leve 
Year 
1 and the P or 
Type 





P or F 
A P 
A l l other c h a r a c t e r s are then s e t to * giv i n g the complete (MODEL 
QUALIFICATION) a s : 
Year Type Code Grade P or F 
* * * * A * 4c * * P 
T h i s we then combine with the NUMBER REQUIRED to complete the ITEM 
VALUE, and hence completing the coded form f o r the SIMPLE REQUEST 
3.1 a s : 
3.1 21)2(****A****P) 
Now consider 3.2. Here our (MODEL QUJ^LIFICATION) i s constructed 
with the Type as an 0.'level, the Code as 061 ( i . e . the code f o r 
E n g l i s h Language) and the P or F as P. Thus we have: 
Year Type Code Grade P or F 
0 0 6 1 P 
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which when completed g i v e s : 
Year Type Code Grade P or F 
* * * 0 0 6 1 * P 
which completes the coded SIMPLE REQUEST f o r 3.2 as: 
.3.2 21"'<1(****O061*P) 
The SIMPLE REQUEST fo r 3.3 i s s i m i l a r l y formed as: 
and 
Year Type Code Grade P or F 
0 0 1 1 P 
Year Type Code Grade P or F 
* * * * 0 0 1 1 * P 




and the f u l l y coded REQUEST as: 
REQUEST=' 21>2(****A****P) & 21^<1(****O061*P) | 21"<1(****O011*P) ' 
which can be diagrammatically represented as follows: 
21>2{****A****p) 
r e j e c t 2i-<i(****o061*P) 
21^<l(****O011*P) 
r e j e c t 
accept 
accept 
I t should be noted that i f the SIMPLE REQUESTS 3.1 and 3.2 are both 
t r u e , then the SIMPLE REQUEST 3.3 i s not t e s t e d . Hence SIMPLE 
REQUESTS preceded by the L o g i c a l Operator | are not t e s t e d i f the 
preceding SIMPLE REQUEST i s t r u e . 
36 
Consider some f u r t h e r examples: 
9. "How many students f a i l e d A ' l e v e l Geography i n 
1969?" 
REQUEST=' 21>0(69**A052*F) ' 
10. S e l e c t the subset of female students who have 
"an A ' l e v e l pass i n Hi s t o r y " . 
REQUEST=' 2=F & 21>0(****A051*P) ' 
11. S e l e c t the subset of students who have "a grade 1, 
0 ' l e v e l pass i n Geography or L a t i n " . 
REQUEST=' 21)0(****O0521P) | 21)0(****O0311P) ' 
12. "How many students have more than 2 CSE passes?" 
REQUEST=' 21)2(**CSE****P) ' 
A s i m i l a r ITEM VALUE to Q u a l i f i c a t i o n s i s that of School Type, 
ITEM NO. 19. I n t h i s case the ITEM VALUE i s again constructed 
from two p a r t s , NUMBER REQUIRED(MODEL SCHOOL). 
Consider the example: 
13. "How many students l e f t a Mixed Grammar School 
i n 1972?" 
biagrammatically the f i v e c h a r a c t e r s forming the School Type can 
be represented a s : 
School From To 
and adopting the same p o l i c y as before i n the construction of the 
(MODEL SCHOOL), we require the School code of 3 ( i . e . that for a 
Mixed Grammar School)," and the To date to be 72. Hence we have: 
School From To 
3 7 2 
S e t t i n g the remaining c h a r a c t e r s to * we get: 
School From To' 
3 * * 7 2 
which forms the complete (MODEL SCHOOL) g i v i n g the coded REQUEST as: 
REQUEST=' 19)0(3**72) ' 
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Two f u r t h e r examples a r e : 
14. "How many students have attended Colleges of 
F u r t h e r Education or T e c h n i c a l C o l l e g e s ? " 
REQUEST=' 19>0(9****) ' 
15. "How many students went to an Independent or 
D i r e c t Grant School i n 1954?" 
REQUEST=« 19>0(154**) | 19>0(254**) ' 
REQUESTS i n v o l v i n g the Annual Progress Vector (ITEM NO.36) take a 
s i m i l a r form t o those f o r Q u a l i f i c a t i o n s and School Type. I n t h i s 
c ase, to c o n s t r u c t the SIMPLE REQUEST we need to know the Value 
Required and the F i e l d L a b e l . Since however the same f i e l d l a b e l 
may r e f e r t o d i f f e r e n t items i n d i f f e r e n t y e a r s , we a l s o r e q u i r e to 
know the y e a r , r e l e v a n t t o the s p e c i f i e d f i e l d l a b e l . Thus the 
ITEM VALUE should take the form VALUE REQUIRED(YEAR and FIELD LABEL), 
where the year should be coded as two d i g i t s only, i . e . 69 f o r 1969, 
70 f o r 1970 and so on. 
The f o l l o w i n g p o i n t s must be observed: 
1. No REQUEST may be more than 400 c h a r a c t e r s long (i n c l u d i n g 
s p a c e s ) . A REQUEST which r e q u i r e s more than 1 input l i n e 
(card) must maintain the format s p e c i f i e d by the syntax. 
2. No REQUEST may c o n s i s t of more than 20 SIMPLE REQUESTS. 
3. Programme F allows 1 t o 40 ITEM NOS. Programme I allows 
1 to 66 ITEM NOS. Any r e f e r e n c e t o an ITEM NO. outside 
t h i s range w i l l r a i s e the error/warning CLASS G message. 
Improperly coded REQUESTS may r e t u r n i n c o r r e c t answers or 
may r a i s e the SYSTEM CONVERSION ERROR ROUTINES i n the 
procedure 'TRANS'. 
4. I f the ITEM VALUE required i s blank, i t should be coded 
as '.ITEM N0.<. Since the only c h a r a c t e r l e s s than 
i s blank, t h i s i s e q u i v a l e n t to coding' ITEM N0. = - ' 
which i s i n v a l i d . 
5. I f the ITEM VALUE r e q u i r e d contains imbedded blanks, they 
should be replaced by the c h a r a c t e r ':' (c o l o n ) . 
The s p e c i a l r e q u e s t : REQUEST='*' 
T h i s request allows the user to s p e c i f y the D.E.S. Nos. of the 
group of students t o be s e l e c t e d and w i l l provide a s e t of frequency 
t a b l e s f o r t h a t group. With REQUEST='*' the Option Parameter Card 
should be followed by the l i s t of D.E.S. Nos. of the students to be 
in c l u d e d , each punched i n columns 1 to 8 of a card and terminated 
with '********'. 
With t h i s s p e c i a l request the parameters WRL, WCR and FREQ need not 
be s p e c i f i e d . 
TABLE OF ITEM NUMBERS, ITEMS AND ITEM VALUES 
T h i s t a b l e provides a l i s t of the ITEMS used to form a REQUEST, 
The ITEM VALUES or at l e a s t the ranges of the ITEM VALUES have 
been given wherever p o s s i b l e . I n programme F, 1 to 40 ITEM 
NUMBERS are allowed, and f o r programme I a l l the ITEM NUMBERS 
are allowed. 
ITEM NO. ITEM ITEM VALUE 
1 Age two d i g i t s , see note 1 
2 Sex M and F 
3 M a r i t a l Status 1 to 3 i n c l u s i v e 
4 * Settlement 1 to 6, 1 to 4 p r i o r to 1972 
5 Region A to K, not coded p r i o r to 1972 
6 * Parent/Guardian Occupation 1 to 5, 1 to 6 p r i o r t o 1972 
7 * Student Occupation 1 to 5, 1 to 6 p r i o r to 1972 
8 Over 25 Occupation 0 to 9 and blank 
9 * R e l i g i o n 1 to 5, 1 to 6 p r i o r to 1972 
10 Confirmation Y and N 11 ' Authority/Country see Appendix 5 
^2 , A u t h o r i t y Number 1 to 5 i n c l u s i v e 
13 1 P o s i t i o n i n Family four d i g i t s , see note 2 
14 . S t a r t Date 
15 . U n i v / C o l l Study f o r Degree 
16 U n i v / C o l l awarding Degree 
17 ^  T i t l e of Degree 
18 No. of Schools attended 00 t o 10 i n c l u s i v e , 2 d i g i t s 
19 * School Types 
20 No. of Q u a l i f i c a t i o n s 
recorded 00 t o 30 i n c l u s i v e , 2 d i g i t s 
21 * Q u a l i f i c a t i o n s 
22 Excepted by A.T.O. 1 and blank 
23 Length of Course 1 to 4 and blank 
24 * Current Course Codes see note 5 
25 Course Code (admission) 
26 D e t a i l s of Course: see note 3 
1 r e p e t i t i o n 
Scope of T r a i n i n g : 
27 5 to 7 1 and blank 
28- 7 t o 9 1 and blank 
29 9 t o 11 1 and blank 
30 11 t o 13 1 and blank 31 over 13 1 and blank 
32 Mentally Handicapped 1 and blank 
33 Not y e t decided 1 and blank 
34 Postgraduate Course '1 and blank 
35 B.Ed. Course 1 and blank 
36 * Annual Progress Vector 
37 Teachers' C e r t i f i c a t e P and F 
38 • Wing Science P and F 
39 B.Ed. H, P and F 
40 *. F i r s t Appointment 1 to 7, A to G p r i o r to 1972 
41-46 S i x Values Scores 0)=score<=60 
47 D. S c a l e Score 0)=score<=300 
48-50 Three A.H.4 Scores 0)=score<=130 
51-66 S i x t e e n P.F.16 Scores 0)=score<=26, see note 4 | 
Items;marked '*' r e q u i r e a d d i t i o n a l information. 
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Note. 1: Age i s c a l c u l a t e d a s : 
AGE = YEAR OF ADMISSION-YEAR OF BIRTH 
Note 2: The P o s i t i o n i n Family comprises 4 d i g i t s . The range 
allowed i s from 0101 ( i . e . the f i r s t c h i l d i n a family 
of one) to 9999 ( i . e . the 99th c h i l d i n a family of 99!) 
I n a l l cases however the f i r s t two d i g i t s must be l e s s 
than the second two, s i n c e to take an example 0403 ( i . e . 
the fourth c h i l d i n a family of three) although accept-
able i s r i d i c u l o u s . 
The D e t a i l s of Course, ITEM NOS. 26 to 35 i n c l u s i v e , 
are taken from the l a t e s t entry i n t h a t s e c t i o n . 
The upper l i m i t f o r the range of the P.F.16 t e s t s v a r i e s 
w i t h the t e s t . The upper l i m i t of 26 i s the maximum 
f o r any t e s t , the exact l i m i t s are 20,13,26,26,26,20,26, 
20,20/26,20,26,20,20,20 and 26 r e s p e c t i v e l y f o r the 
f a c t o r s A,B,C,E,F,G,H,I,L,M,N,0,Q1,Q2,Q3 and Q4. 
Note 5: ITEM NO. 24 r e f e r e n c e s the current course codes. To 
s p e c i f y the Main Subject code the ITEM VALUE should be 
followed immediately by the c h a r a c t e r '1' i n br a c k e t s . 
To s p e c i f y the 2nd Prov. Subject code the cha r a c t e r '2' 




TABLE OF PARAMETER DEFAULT VALUES 
The parameter given i n the TABLE OF PARAMETERS (see page 25) w i l l 
d e f a u l t to the following values i f not s p e c i f i e d . 
PROGRAMME OPTION 
PARAMETERS 
YT NTT DES PI VP WRL WCR FREQ REQUEST 
R 1 
2 F 1 
3 NULL 0 




8 NULL 0 
9 0 
1S!> NULL 
F 1 000 * 
2 000 * 0 NULL 
I 1 F 000 * 
2 F 000 * 
3 F 0 000 * 
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6. DATA PREPARATION FOR PROGRAMME R 
S e v e r a l of the options a v a i l a b l e i n programme R require data e i t h e r 
as complete records or as amendments to e x i s t i n g records. The 
format i n which t h i s data should be prepared on cards i s given i n 
Appendix 2. The following points should be checked by the College 
before the preparation of the data cards f o r BCRS. 
1. The Authority/Country Name 
The Authority/Country recorded i n columns 26 to 44 of card 2 
(see 2.1 RECORD ADMISSIONS CARD FORMAT) must correspond 
e x a c t l y to one of the Authority/Country names given i n the 
l i s t i n g i n 5.1, Appendix 5. 
I f the Authority/Country recorded by the student i s c o r r e c t 
and does not appear on the l i s t i n g i n Appendix 5, v e r i f i c a -
t i o n should be made with the D.E.S. and an appropriate code 
obtained. The f i l e containing the DATA CONSTANTS should 
then be amended. 
I f the recorded entry does not correspond to an Authority/ 
Country name on the l i s t i n g , programme D w i l l f a i l to f i n d 
the r e q u i r e d code. A CLASS K error/warning message w i l l be 
p r i n t e d and the corresponding f i e l d of the Data Interchange 
admissions card (see card 2, 3.1 CARD OUTPUT ADMISSIONS, 
Appendix 3) w i l l be l e f t blank. 
2. Degree Coding 
Although the v e r i f i c a t i o n of the degrees h e l d by P.G.C.E. 
students should not be coded by the College, degree informa-
t i o n i s r e q u i r e d on the l i s t i n g provided to the D.E.S. with 
the Data Interchange admissions (see programme R, option 5 ) . 
On t h i s l i s t i n g a d i s t i n c t i o n i s made between degrees awarded 
by a B r i t i s h Awarding Body and those awarded by a Foreign 
Awarding Body. To enable BCRS to make t h i s d i s t i n c t i o n when 
producing the l i s t i n g , the U n i v e r s i t y or Other Awarding Body 
should be preceded by the c h a r a c t e r 'B' f o r B r i t i s h or 'F' 
for Foreign (see column 11, cardis 4 and 5 of 2.1 RECORD 
ADMISSIONS CARD FORMAT, Appendix 2). 
3. Other Relevant Q u a l i f i c a t i o n s 
Other Relevant Q u a l i f i c a t i o n s , s e c t i o n L.3 of Form 30 T.T., 
are coded by the College. To enable BCRS when, producing the 
Data Interchange admissions cards to lo c a t e these q u a l i f i c a -
t i o n s , they are coded as ' S p e c i a l ' q u a l i f i c a t i o n s on the BCRS 
admissions cards (see 2.1 card 7 and subsequent c a r d s ) . 
I n the case of ' S p e c i a l ' q u a l i f i c a t i o n s f i e l d G9, the q u a l i -
f i c a t i o n code should be the l a s t three c h a r a c t e r s of the 
appropriate q u a l i f i c a t i o n code obtained from the. l i s t of 
codes given i n 5.6, Appendix 5. F i e l d G10, the q u a l i f i c a t i o n 
grade, should be coded as 'S' for S p e c i a l . 
Although BCRS does check some of the data values on input (see 3.5 
DATA CHECKING PROCEDURES) i t does not contain checking routines f o r 
a l l the data items. I n some cases items may be recorded i n error, 
but by checking c a r e f u l l y a l i s t i n g of the data cards the occurrences 
of t h i s can be reduced. 
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7. DATA INTERCHANGE PROCEDURES AND SCHEDULES 
The Data Interchange System i n v o l v e s the transmission of data 
between BCRS and the D.E.S. Computer cards are used as an 
exchange mediiim f o r the majority of the interchange t r a n s a c t i o n s 
although the p o s s i b i l i t y of using Magnetic Tapes f o r the l a r g e r 
t r a n s a c t i o n s i s being considered. 
Before d i s c u s s i n g the procedures involved i n the Data Interchange 
System i t i s u s e f u l t o know the form of a student's record w i t h i n 
the D.E.S. Data Management System. 
I n the D.E.S. System a student's record c o n s i s t s of three S e c t i o n s , 
A, B and C. 
A) S e c t i o n A contains mainly permanent d e t a i l s of the student. 
B) S e c t i o n B contains course d e t a i l s . T h i s s e c t i o n i s 
v a r i a b l e , depending on the course length and course 
changes, and can c o n s i s t of from one to ten 'B' modules. 
A new 'B' module w i l l be added each year as the student 
progresses through h i s course, or when the student 
changes course, or i f the student r e - e n t e r s t r a i n i n g 
a f t e r having withdrawn f o r a short time. 
C) S e c t i o n C contains the student's surname, previous 
surname i f any, and forename(s). 
Although the record format of a BCRS record does not correspond 
to the above, the Data Interchange System has been developed such 
t h a t c e r t a i n t r a n s a c t i o n s c a r r i e d out on the BCRS records w i l l 
produce card output. T h i s card output then forms the input to 
the D.E.S. System, r e s u l t i n g i n a s i m i l a r t r a n s a c t i o n i n that 
system. 
The f o l l o w i n g t r a n s a c t i o n s have been incorporated i n BCRS: 
1. T r a n s a c t i o n 01, Admissions 
2. T r a n s a c t i o n l i . Change of course/subject i n c l u d i n g the 
extension to a B.Ed, course 
3. T r a n s a c t i o n 12, Withdrawals/End of course 
4. T r a n s a c t i o n 15, Re-admission, i . e . a t r a n s f e r from 
another T r a i n i n g Establishment 
Some t r a n s a c t i o n s however r e q u i r e no more than the a l t e r a t i o n of 
a p a r t i c u l a r f i e l d ( s ) w i t h i n a s p e c i f i e d record, for example a 
change of D.E.S. Reference Number or a change of Name. These 
t r a n s a c t i o n s i n v o l v e no exchange of computer cards as such, but 
the t r a n s a c t i o n must be c a r r i e d out i n both systems i n order to 
ensure t h a t subsequent t r a n s a c t i o n s are c o r r e c t . 
in BCRS,programme D i s r e s p o n s i b l e f o r providing the card output 
f o r D.E.S. T h i s output i s recorded i n a temporary f i l e s p e c i f i e d 
by spunch which when required can be l i s t e d and copied to the card 
pianch, *punch*. A l l cards sent to D.E.S. should be i n t e r p r e t e d 
and accompanied by a corresponding l i s t i n g . 
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The f o l l o w i n g procedures o u t l i n e the interchange t r a n s a c t i o n s : 
1. T r a n s a c t i o n 01, Admissions 
With t h i s t r a n s a c t i o n BCRS provides admission records to the 
D.E.S. The information on the cards produced w i l l be used 
to e s t a b l i s h records i n the D.E.S. system. 
The Bede College Personal Record Card should be checked by 
the College with p a r t i c u l a r reference to the points o u t l i n e d 
. i n the previous s e c t i o n . These cards should then be sent 
to the UDCU where the records w i l l be prepared on computer 
cards i n the format s p e c i f i e d i n 2.1, Appendix 2. 
Degrees should not be coded and f o r students who have a 
degree on admission, a Form 34 T.T. should be completed by 
the College as at present. 
Programme R option 1 w i l l e s t a b l i s h the records i n a BCRS 
f i l e and option 10 w i l l prepare the Transaction F i l e f o r 
programme D. Since the D.E.S. has to f u l f i l c e r t a i n o b l i -
g ations t o other D.E.S. Sections/Branches a s p e c i a l l i s t i n g . 
of the admissions i s requ i r e d . T h i s l i s t i n g can be 
obtained from option 5. Programme D should now be run 
using the T r a n s a c t i o n F i l e s e t up above. The card output 
w i l l be i n the format s p e c i f i e d i n 3.1, Appendix 3. 
The BCRS f i l e can now be copied to tape and the card output 
together w i t h the two l i s t i n g s and Forms 34 T.T. i f any, be 
sent to the D.E.S. 
T h i s t r a n s a c t i o n should be completed not l a t e r than the 
30th November. To meet t h i s date the College should send 
the Record Cards to the UDCU not l a t e r than the 15th November, 
2. . T r a n s a c t i o n .11, Change of cours e / s u b j e c t 
T h i s t r a n s a c t i o n i s used t o inform D.E.S. of the new course 
or s u b j e c t d e t a i l s of students who change t h e i r course/ 
s u b j e c t . The t r a n s a c t i o n w i l l e s t a b l i s h a new 'B' module 
i n the D.E.S. system. 
The new D e t a i l s of Course should be entered on the Record 
Card by the College and the card forwarded to the UDCU where 
the information w i l l be prepared on computer cards i n the 
format s p e c i f i e d i n 2.5, Appendix 2. 
Programme R option 8 w i l l amend the BCRS records by estab-
l i s h i n g another entry i n the D e t a i l s of Course s e c t i o n , and 
w i l l produce the T r a n s a c t i o n F i l e f o r programme D. The 
format of the cards produced by programme D for the D.E.S. 
i s s p e c i f i e d i n 3.3, Appendix 3. 
T h i s t r a n s a c t i o n should be completed between September and 
January. 
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3. T r a n s a c t i o n 12, Withdrawals/End of Course 
Th i s t r a n s a c t i o n i s used to inform D.E.S. t h a t a student 
has withdrawn from the College or, having completed h i s 
course, has l e f t the College. 
Withdrawals: When a student confirms h i s i n t e n t i o n to 
withdraw, the College should inform the UDCU where a 
computer card w i l l be prepared i n the format s p e c i f i e d 
i n 2.4, Appendix 2. 
I f the student i s withdrawing f o r reason 2 ( i . e . t r a n s f e r 
to another T r a i n i n g Establishment) the College should 
a l s o prepare a Form 3 0 T.T. for that student to forward 
to the T r a i n i n g Establishment concerned. 
Programme R option 4 w i l l amend the BGRS records and . 
prepare the Tra n s a c t i o n F i l e f o r programme D which w i l l 
produce the card output f o r D.E.S. i n the.format 
s p e c i f i e d i n 3.2, Appendix 3. 
The computer card output, corresponding l i s t i n g s and 
the Form 3 0 T.T. when requi r e d , should be sent to the 
D.E.S. as soon as p o s s i b l e a f t e r the student has with-
drawn. 
End of Courses The end of course r e s u l t s should be 
entered on the Record Cards by the College and forwarded 
to the UDCU where the information w i l l be prepared on 
computer cards i n the format s p e c i f i e d i n 2.2, Appendix 
2. 
BCRS w i l l record a student as leaving i f the year of 
update i s equal to the course length. 
V e r i f i c a t i o n of the B.Ed, degree w i l l not be coded and 
the College should prepare Forms 34 T.T. as at present. 
Programme R option 3 w i l l update the BCRS records and 
e s t a b l i s h the Tr a n s a c t i o n F i l e f o r programme D which 
w i l l produce card output i n the form s p e c i f i e d i n 3.5, 
Appendix 3. 
The computer card output, corresponding l i s t i n g s and 
Form 34 T.T. f o r the B.Ed, students should be forwarded 
to the D.E.S. not l a t e r than the 30th August. 
4. T r a n s a c t i o n 15, Re-admission, i . e . t r a n s f e r from another 
T r a i n i n g Establishment 
T h i s t r a n s a c t i o n i s used to provide a l i n k i n the D.E.S. 
system between students who t r a n s f e r from one T r a i n i n g 
Establishment to another, and to e s t a b l i s h a new 'B' module 
for those students. 
When a student e n t e r s College from another T r a i n i n g 
Establishment, the College should phone the D.E.S. and 
v e r i f y or obtain a D.E.S. Reference Number f o r that 
student. When a l l the information f o r the Record Card 
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has been entered, the card should be forwarded to the UDCU 
where the information w i l l be prepared on computer cards 
i n the format s p e c i f i e d i n 2.1, Appendix 2. 
Programme R option 7 w i l l e s t a b l i s h a record f o r the student 
i n the s p e c i f i e d BCRS f i l e , and prepare a Transaction F i l e 
f o r programme D. Card output from programme D w i l l be i n 
the format s p e c i f i e d i n 3.4, Appendix 3.. 
The cards and t h e i r corresponding l i s t i n g s should be sent 
to the D.E.S. as soon as p o s s i b l e a f t e r the student has 
entered the College. 
Other t r a n s a c t i o n s which do not r e q u i r e computer card exchange 
have been c l a s s i f i e d i n t o groups 5 and 6. These t r a n s a c t i o n s 
should be c a r r i e d out as soon as p o s s i b l e i n both Systems to 
ensure t h a t the records are kept up-to-date and compatible. 
5. D.E.S. Trans a c t i o n s 
T h i s group contains a l l t r a n s a c t i o n s made by D.E.S. which 
n e c e s s i t a t e a s i m i l a r t r a n s a c t i o n to be made by the College. 
For example, a change of D.E.S. Reference Number,. althpugh 
i n t h i s case the College w i l l r e c e i v e a 33 T.T. from the 
D.E.S. as at present. 
I n a l l such cases the D.E.S. should inform the College who 
can then forward the amendments to be made to the UDCU who 
should update the records appropriately as soon as p o s s i b l e . 
6. College T r a n s a c t i o n s 
College t r a n s a c t i o n s include any a l t e r a t i o n made to the 
Records by the College which w i l l n e c e s s i t a t e a s i m i l a r 
t r a n s a c t i o n i n BCRS and i n the D.E.S. System, fo r example 
a change of Name. 
With t h i s type of t r a n s a c t i o n the College should inform 
D.E.S. and the UDCU who should amend the records concerned 
as soon as p o s s i b l e . 
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APPENDIX 1 
1.1 Bede College Personal Record Card (1972) 




1.3 D.E.S. Form 30 T.T. 
B E D E C O L L E G E 
D U R H A M 
PERSONAL RECORD CARD 
C E R T I F I C A T E , B.Ed, or P.G.C.E. (Institute) S T U D E N T 
CARD A 
PHOTO 
Permanent home addreu 
Changes of address (leave blank) 
Phone: 
Phone:. 
Classlflcaticn of area in which brou{hc up (see leaflet "Page I, Notes 
la. Ib'T 
Surname . 
B L O C K CAPITALS 
Original Surname ^ 
if different ~ ^ 
Forenames — V 
IBLOCK CAPITALS ^ 
TITLE - V 
Mr. j Mrs. | Miss A4 
Age... yrs mths. 
Date of birth -> 
e.g.6;8/« 
Teacher Training lAlOlAll IA12 
Marital 
status 






Position In family (e.g. I/I only child, 2/4 second of four) 
Classification of occupation of parent or guardian (see leaflet "Page I. Note 2") 
Classification of student's previous occupation (see leaflet "Page I, Note 2") 
if "School "leave blank. 
If you are over 15. tick the appropriate box 
at the right to indicate your occupation at the 
date of acceptance of the course 
If you are under 25 leave this section blank 
Next of kin or person to be informed in case 
of an emergency 
Phone: 
Teaching or youth service 
Central or Local Government 
H.M. Forces ... 
Police 
Nursing 
Other Medical or Welfare Service... 











confirmed (or equiv.) tick 






























to you by 
making an 
entry in 
the box on 
: the right 
Student recognised for grant by an English or Welsh 
local ed. auth., a Channel Island or isle of Man auth. 
Student recognised for grant by the Dept. of Ed. and 
Sci. for a course at a Univeniiy department 
Student assisted by the Scottish Ed. Dept. or the 
Ministry of Education for Northern Ireland 
Private United Kingdom student 
Private oveneas student 
Student seconded on salary by an English or Welsh State the name of the local education 
local education authority authority by whom you are seconded 
State the name of the authority 
by whom you are recognised for grant 
State the name of the local education 
authority in whose area you live 
State either 'Scotland' or 'Noithem 
Ireland' 
Sute the name of the local education 
authority in whose area you live 
Sute your home country 
Authority or country 
.B2 A24 
Ad 
SECONDARY AND FURTHER,HIGHER EDUCATION 
Please give details of all schools, collages etc. v/hore you studied from the age cf 
11 and all external academic examinations tal^en (including multiple attempts). 
See leaflet for example and coding scheme. 
DES No. 
Leave Biank 





^ ; o ( •a•• 






Yeir I Year 
enid. I left 
G5 G6 
Year | Ty?e | Subject 
G7 G8 
Coda G r a d o . ' - " ' . " 













(leave blank if 
not applicable) 
University or College attended for degree study 
C I 
C9 









C l 4 | a 5 
C8 
C16 
Oeave blank II 
not applicable) 
Unlvenity or other degree awarding bod/ 
Dl 
E l -
Title of Degree Hons.,Pass Main Subiect(s)* Date of Award 










• Do not show subjects taken at subsidiary level 
Advanced A r t Quzliflcaclona 
Place a tick in the box on the right against either 
of the qualifiations shown which jrou hold 
Other Art Qualifications (give details) 
F l 
Natlonal^lploma in Design together with pass in Min. of Ed. Inter. A n a Craft Exam. 







Student excepted by A.T.O. from examination requirements (Leave blank) G l 














• / A l 





































































































































































































d Number of subjects 



















































































































































































































































24 25 27 28 29 30 31 32 34 35 36 37 38 41 42 43 44 45 46-48 49-51 59 64 
B6 B7 B8 B9 BIC B l l B i : Bi ; B14 B15 Bie B17 BIB B19 B20 321 B22 B23 324 B25- B26 B27 B2i 
C o u r s e Results 
Main 
Subject or 
B.Ed, option Group: 
Basic Courses (Unit based) 








































Curriculum and other Counes Code Result. 
F I N A L R E S U L T 
B.Ed. Final 
Options 
Ed. Ovenl l 
1 2 











Tcadiera' Certificace Past 
Fail 












See also testimonial/confidential report In file 
Further Qualifications; 
SUBSEQUENT CAREER 
FIRST APPOINTMENT: School address 
Home address 
Schoc!, F.E., Coll. of Ed. (not Indep.) E. aw. 1 
School. F.E., ColL of Ed. (not Indep.) S. a Nl 2 
Indep. uhool. U.K. 3 
Any et'ier tchg. U.K. 4 
Any other uhg. abroad S 
Further l.t. » 
NoiHteachlng 7 
SUBSEQUENT CHANGE OF HOME ADDRESS: 
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1.2 . COURSE RESULTS 
FIELD LABELS FOR COURSE RESULTS, 1969 ADMISSIONS 






lit 2nd Prin. Pi-.ic. H.E. 
Eng. R.K. P.E. Machs Curriculum and other Courses (Inc. Stud/ Practice) 





















A 2 0 
A21 
A22 
A 3 0 A31 A32 
A23 
A34 A35 
A 26 A37 A38 
Internal grades B L A C K : A-E 
Institute grades R E D : D.C, P. F. 
University grades R E D : 
B.Ed. I: 
B.Ed. FINALS: J . K, L, M. 
I. 2. 3. F 
Ed. P r a c Y r . I&2. S.U.M. 
Pass 
Fail Ed. Prac. Yr . 3. D.P.F. 





A43 A 4 4 
A 4 6 
A 4 2 
A 4 5I 
A47M8 
lJuno 
k e p t . 
A49 
A52 
A 5 0 I A 5 1 
A53 )A54 
53 
F I R S T A P P O I N T M E N T F I N A L R E S U L T 
School. F.E.. Coll of Ed. (not indop) E. &W. A Teacher's Certificate DIv. 1 1 
School. F.E.. Coll of Ed. (not indep.) S. K Nl a 2 1 
Indep. school. U.K. c Fall 3 
Any other tchg. • U.K. D Wing Science Div. 1 4 
Any other tchg. abroad E S 
Further t.t. F Fall 6 
Non-teaching G D.bd. Div. 1 7 
• 2 D 
Fall 0 -
FIELD LABELS FOR COURSE RESULTS, 1970 ADMISSIONS 







A l A2 
Prin. Prac. H.E. 
Eng. R.K. P.E. 
A 3 

















































Internal grades B L A C K : A-E 
Institute grades R E D : D,C, P, F. 
University gr.-ides R E D : 
B.Ed. I: 
B.Ed. FINALS: J , K, L. M. 
I. 2. 3. F 
Ed. Prac. Yr . I&2. S.U.M. ' 
Ed. Prac. Yr . 3. D.P.F. 
IS Curriculum and other Courses (inc. Study Practice) 
Code Result 
A10 
A l l • 
A12 
F I R S T A P P O I N T M E N T F I N A L R E S U L T 
School, F.E., Coll of Ed. (not indep) E. &W. A Teaeher'i Certificate Oiv. 1 1 
School, F.E., Coll of Ed. (not indep.) S. & Nl B • A .• . .2. 
Indep. school. - U.K. C Fail 3 
Any other tchg. U.K. D Wing Science . " • Div. 1 4 
Any other tchg. abroad E 2 5 
Further t.t. F Fail 6 
Non-teaching G B.Ed. Div. 1 7 




ELD LABELS FOR COURSE RESULTS, 1971 ADMISSIONS 






























Basic Courses (Unit based) 

















































































Juno P/F A 3 
Subseq P/F 
Internal grades BLACK: A-E or numeral 
Ed. Prac. Years I & 2 S, U. M. 
Institute grades RED: . 
(Incl. Ed. Prac. Year 3) D. P, F. 
University grades BLACK: B.Ed. I. J , K. L. M. 
B.Ed. Finals 1,2.3. F. 
3 f^ 59 A<60 A61 A62 
Curriculum and other Courses Code Result 
A63 A64 A65 





\69 A70 A 71 
F I R S T A P P O I N T M E N T F I N A L 1 t E S U L T 
School. F.E.,Cpll of Ed. (not indep) E. &W. A teacher's Certificate DIv. 1 1 
Sept. A73 A74 
School, F.E.. Coll of Ed. (not indep.) S. & Nl B . 2 2 
Indep. school. U.K. C . Fail 
3 
Any other tchg. U.K. D Wing Science Div. 1 
4 
June A76 A 77 Any other tchg. abroad E 
2 5 
Further t.t. F 
Fall 6 
Sept. A79 A 80 
























Basic Courses (Unit based) 


























































































June P/F M53 
Subscq P/r j|^ 2 
Curriculum and other Courses Code Result 
ASS A60 A61 
A62 A63 A64 
Fail 
F I N A L R E S U L T 
t.Ed. Final 



























- r - -
Teachers' Certificate Pass 
Fail 








































I T - ill; 
I I 
I I I 
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APPENDIX 2. BCRS DATA CARD FORMATS 
2.1 Record Admissions .... card format 
2.2 Record Updating .... card format 
2.3 i n t e l l i g e n c e T e s t s .... card format 
2.4 Withdrawals .... card format 
2.5 Course/Subject. Changes .... card format 
I n the fol l o w i n g punching s p e c i f i c a t i o n s the 
column headed SECTION r e f e r s to the f i e l d 
s e c t i o n s marked on the Bede College Personal 
Record Card, Appendix 1. 
2.1. RECORD ADMISSION CARD FORMAT 
Card 1 
Columns F i e l d Designation Section Notes 
1- 8 D.E.S. No. Al 8 c h a r a c t e r s 9-48 Surname, Forenames A2 A3 See 1) below 5gf-51 T i t l e A4 See 2) below 52 Sex A5 Code M or F ,53-58 Date of B i r t h A6 A7 A8 6 c h a r a c t e r s . 
59 see 3) below Date of B i r t h C e r t i f i c a t e A9 Code 1 i f t i c k e d 6J2i-65 Teacher T r a i n i n g from A10 A l l A12 6 c h a r a c t e r s . 
66 see 3) below M a r i t a l S t a t u s A13 Code 1, 2 or 3 67 Region A14 68 Settlement A15 
69-72 P o s i t i o n i n Family A16 A17 4 c h a r a c t e r s . 
73 see 4) below Parent Occupation A18 
74 Student Occupation A19 
75 Over 25 Question A2p Code £5 to 9 or blank 
76 R e l i g i o n A21 Code 1 to 5 77 Confirmation A22 Code Y or N 78-79 Year.of Confirmation A23 2 c h a r a c t e r s 
8gf Authority number A24 Code 1 to 5 
1) Surname t o be l e f t j u s t i f i e d and followed by a comma. 
Forenames t o be l e f t j u s t i f i e d , each preceded by a space. 
E.g. WILSON, JAMES ROBERT 
+ 
column 9 
2) Code Ml f o r Mr., M2 f o r Mrs., or M3 f o r Miss.. 
3) A l l dates to be recorded as DDMMYY. I n s e r t leading zeros 
where n e c e s s a r y . 
4) 
E.g. f o r 2/4/7J2f code g!2^Al(^ 
I n s e r t l e a d i n g zeros where necessary. 
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Card 2 
Columns F i e l d Designation Section Notes 
1- 8 D.E.S. No. A l 8 c h a r a c t e r s 
9-25 Previous Surname i f 
d i f f e r e n t B l See 1) below 
26-44 Authority or Country . B2 See 2) below 
45 Length of Course B3 
46-48 Main Subject B4 See 3) below 
59-51 2nd/Prov. Subject B5 See 3) below 
D e t a i l s of Course B6 t o B28 See 4) below 
1) Previous Surname to be l e f t j u s t i f i e d . 
2) A u t h o r i t y or Country to be l e f t j u s t i f i e d , 
3) I n s e r t l e a d i n g zeros where necessary. 
4) D e t a i l s of Course to be coded as f o l l o w s : 
52 Year of Student's Course B6 
53 R e p e t i t i o n B7 
54- 57 Date Student's Course 
begins 
B8 B9 B10 4 c h a r a c t e r s , . 
see 5) below 
58- 61 Expected end of Student's 
Course 
B l l B12 B13 4 c h a r a c t e r s , 
see 5) below 
62 A.T.O. approved 
Scope of T r a i n i n g : 
B14 
63 5 to 7 B15 Code 1 i f t i c k e d 
64 7 t o 9 B16 
65 9 to 11 B17 
66 11 to 13 B18 
67 over 13 B19 
68 Mentally Handicapped B20 
69 Not y e t decided B21 
7P No, of s u b j e c t s : Main B22 
71 Subsid, B23 
72 Undecided B24. 
73- 75 Main Subje c t s B25 3 c h a r a c t e r s , 
see 6) below 
76- 78 Main s u b j e c t s B26 3 c h a r a c t e r s , 
79 
see 6) below 
Postgraduate Courses B27 
80 B.Ed. Course B28 
5 ) pates t o be recorded as MMYY. 
nec e s s a r y . 
I n s e r t leading zeros where 
6) I n s e r t l e a d i n g zeros where necessary. 
6 0 
Card 3 (optional) 
.Columns F i e l d Designation S e c t i o n Notes 
1- 8 D.E.S. No. A l 8 c h a r a c t e r s 
9-10 Continuation Marker Code 'CI' 
11-31 U n i v e r s i t y or College 
attended C I See 1) below 
32 F u l l / P a r t time C2 Code P or F 
33-38 From date C3 C4 C5 6 c h a r a c t e r s , 
see 2) below 
39-44 To date C6 C7 C8 6 c h a r a c t e r s , 
see 2) below 
.45-65 U n i v e r s i t y or College 
attended C9 See 1) below 
66 F u l l / P a r t time C1C5 Code P or F 
67-72 From date C l l C12 C13 6 c h a r a c t e r s . 
see 2} below 
73-78 To date C14 C15 C16 6 c h a r a c t e r s . 
see 2) below 
79 -80 Blank 
1) U n i v e r s i t y or College attended to be l e f t j u s t i f i e d . 
2) A l l dates t o be coded as DDMMYY. I n s e r t leading zeros 
where n e c e s s a r y . 
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Cards 4 and 5 (optional) 
Columns F i e l d Designation Section Notes 
1- 8 D.E.S. No. A l 8 c h a r a c t e r s 
9-10 Continuation Marker Code •C2' 
11 B r i t i s h or Foreign BocJy f ."" Dl Code B or F 
see 1) below 
12-31 U n i v e r s i t y or other 
Awarding Body Dl See 1) below 
32-34 T i t l e of Degree D2 See 2) below 
35-38 Kons/Pass C l a s s / D i v i s i o n D3 D4 See 3) below 
39-74 Main Subjec t s D5 3 groups of 12 
c h a r a c t e r s 
75-80 Date of Award D6 D7 D8 6 c h a r a c t e r s 
1- 8 D.E.S. No. A l 8 c h a r a c t e r s 
9-10 Continuation Marker Code 'C3' 
11 B r i t i s h or Foreign Body Dl Code B or F see 1) below 
12-31 U n i v e r s i t y or other 
Awarding Body E l See 1) below 
. 32-34 T i t l e of Degree E2 See 2) below 
35-38 Hons/Pass C l a s s / D i v i s i o n E3 E4 See 3) below 
39-74 Main Subjec t s E5 3. groups of 12 c h a r a c t e r s 
75-80 Date of Award E6 E7. E8 .6. c h a r a c t e r s 
1) U n i v e r s i t y of other Awarding Body to be l e f t j u s t i f i e d , 
and should begin with the l e t t e r 'B' i f a B r i t i s h awarding 
body or 'F' i f a Foreign awarding body. 
2) T i t l e of Degree, code BSC^ fISC* MA^  BA, PHD, r i g h t j u s t i f i e d . 
3) Hons/Pass C l a s s / D i v i s i o n , f o r Hons f i r s t code H1 .0 
2.1 H2.1 
2.2 H2.2 
t h i r d H3 .0 
Pass f i r s t P1 . 0 
second P2 . 0 
t h i r d P3 . 0 
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Card 6 (optional) 
Columns F i e l d Designation Section Notes 
1- 8 D.E.S. No. A l 8 c h a r a c t e r s 
9-lp Continuation Marker Code.'C4' 
11-31 Diploma i n Art and Design F l See 1) below 
32 Diploma confirmed F2 Code 1 i f t i c k e d 
33 Nat i o n a l Diploma confirmed F3 Code 1 i f t i c k e d 
34-52 Other Art Q u a l i f i c a t i o n s 1 F4 See 1) below 
53-56 Other Art Q u a l i f i c a t i o n s 1 Code 4 c h a r a c t e r 
confirmed F5 code i f any 
57-76 Other"Art Q u a l i f i c a t i o n s 2 F6 See 1) below 
77 -80 Other A r t Q u a l i f i c a t i o n s 2 Code 4 c h a r a c t e r 
confirmed F7 code i f any 
1) Diploma i n Art and Design, Other A r t Q u a l i f i c a t i o n s 1, and 
Other A r t Q u a l i f i c a t i o n s 2 to be l e f t j u s t i f i e d . 
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Card 7 and Subsequent Cards 










Student excepted by A.T.O. 
Blank 
No. of Schools attended (N) 
No. of Q u a l i f i c a t i o n s recorded (M) 
N groups of 5 c h a r a c t e r s 
i f N i s EVEN leave 5 blanks 





G4 G5 G6 
G7 to G i l 
8 c h a r a c t e r s 
See 1) below 
See 1) below 







Remainder of M groups of 10 
c h a r a c t e r s 
A l 
G7 to G i l 
8 c h a r a c t e r s 
See 2) below 
1) Number of Schools (N) and Number of Q u a l i f i c a t i o n s (M), i n s e r t 
l e a d i n g zeros where r e q u i r e d . 
2) Code as f o l l o w s : 
Y e a r Type Subject Code Grade Pass or. F a i l 
G7 G8 G9 Gipi G i l 
G7 2 c h a r a c t e r s 
G8 3 c h a r a c t e r s , r i g h t j u s t i f i e d 
G9 3 c h a r a c t e r s , i n s e r t leading zero when r e q u i r e d 
G10 1 c h a r a c t e r 
G i l 1 c h a r a c t e r , P or F 
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2.2 RECORD UPDATING CARD FORMAT 
The information s t o r e d i n the Annual Progress Vector v a r i e s g r e a t l y 
depending on the course s t r u c t u r e adopted from year to year by the 
College. Due to t h i s no f i x e d format i s provided and the informa-
t i o n should be punched on cards along with a ' f i e l d l a b e l ' 
s i g n i f y i n g the f i e l d to which i t belongs. The maximum number of 
d i f f e r e n t f i e l d l a b e l s allowed i s 100, l a b e l l e d A l to A100 (see 
Course R e s u l t s , pp.53-56. 
The f o l l o w i n g general formatting r u l e s should be observed. 
1. Each card should contain the D.E.S. No. i n columns 1 to 8. 




Column 10 should contain the c h a r a c t e r 'C i f the Year of 
Update i s 3 and the student i s proceeding to a B.Ed, or 
4th y e a r . 
Column 10 should contain the c h a r a c t e r 'F' on the card 
g i v i n g the F i n a l R e s u l t , F i r s t Appointment and Leaving 
Date, (see r u l e 8 below). 
Punch each f i e l d as * f i e l d l a b e l = f i e l d value* 
E.g. *A1=B+* *A23=PASS* 
The '*' forming the f i r s t c h a r a c t e r of the f i r s t f i e l d 
on any card should be punched i n column 11 of that card. 
T h e r e a f t e r the i n i t i a l '*' of subsequent f i e l d s should 
be punched i n the next a v a i l a b l e column p o s i t i o n s 21,31, 
41,51,61 or 71. 
No f i e l d may c r o s s a card boundary and i f more than one 
card i s r e q u i r e d the c h a r a c t e r 'C should be placed i n 
column 80 and punching continued i n the same manner on 
the next card. 
The f i e l d s may appear i n any order. 
The F i n a l R e s u l t , F i r s t Appointment and Leaving Date should 
be punched according to the following s p e c i f i e d format: 
, Columns. . ... . . F i e l d Designation 
1- 8 D.E.S. No. 
10 the c h a r a c t e r 'F' 
20 F i n a l R e s u l t ... Teachers' C e r t i f i c a t e 
30 F i n a l R e s u l t ... Wing Science 
40 F i n a l R e s u l t ... B.Ed. 
50 F i r s t Appointment 
60-65 Leaving date, code as DDMMYY 
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2.3 INTELLIGENCE TESTS CARD FORMAT 
Columns 
1- 8 D.E.S. No. 
9-20 Values scores 
21-23 D. Scale score 
24-30 A.tt.4 scores 
31-62 16 P.F. scores 
63 -80 blank 
F i e l d Designation 
6 two d i g i t numbers 
1 three d i g i t number 
2 two d i g i t numbers, 1 three d i g i t 
number 
16 two d i g i t nvimbers 
Any record containing missing values should be ignored 
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2.4 WITHDRAWALS .... CARD FORMAT 









Date of withdrav;al 
blank 
Reason f o r withdrav/al 
blank 
6 c h a r a c t e r s , code as DDMMYY 
1 c h a r a c t e r code 
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2.5. COURSE/SUBJECT CHANGES CARD FORMAT 
Columns F i e l d Designation Sec t i o n Notes 
1- 8 D.E.S. No. A l 
9 blank 
10 Update t i t l e Code 'C or 'S' 
11-51 blank 
52 Year of Student's Course see 3) 
53 R e p e t i t i o n below 
54-57 Date Student's Course begins 4 c h a r a c t e r s , 
see 1) belov/ 
58-61 Expected end of Student's Course 4 c h a r a c t e r s , 
see 1) below 
62 A.T.O. approved 
Scope of T r a i n i n g : 
63 5 to 7 Code 1 i f t i c k e d 
64 7 t o 9 
65 9 t o 11 
66 11 t o 13 
67 over 13 
68 Mentally handicapped 
69 Not y e t decided 
70 No. of s u b j e c t s : Main 
71 Sxibsid. 
72 Undecided 
73-75 Main S u b j e c t s 3 c h a r a c t e r s , 
see 2) below 
76-78 Main S u b j e c t s 3 c h a r a c t e r s . 
see 2) below 
79 Postgraduate Courses 
80 B.Ed. Course 
1) Dates t o be recorded as MMYY. I n s e r t leading zeros where 
n e c e s s a r y . 
2) I n s e r t l e a d i n g zeros where necessary. 
3) Columns 52 t o 80 should contain the LATEST ENTRY i n the 
s e c t i o n marked DETAILS OF COURSE, .:B6 to B28. 
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APPENDIX 3. D.E.S. DATA INTERCHANGE CARD FORMATS 
3. 1 Card output . ... admissions 
3. 2 Card output . ... withdrawals 
3. 3 Card output . . o . change of course/subject 
3. 4 Card output . . , o re-admission 
3. 5 Card output . .,, end of course 
I n the following card output s p e c i f i c a t i o n s 
the column headed SECTION r e f e r s to the f i e l d 
s e c t i o n s marked on the D.E.S. form 30 T.T., 
Appendix 1. 













F i e l d Designation 
D.E.S. No. 
Sex 
Date of B i r t h 













7 c h a r a c t e r s , 
see 1) below 
Coded 1 fo r male, 
2 f o r female 
5 c h a r a c t e r s , 
see 2) below 
Code 1 i f t i c k e d 
See 3) below 




1) D.E.S. No. to be coded without oblique stroke. 
E.g. f o r 70/42168 code 7042168 
2) Dates coded as DDMYY. For months January to September code 
numbers 1 to 9, f o r October code '&', f o r November code '-', 
f o r December code '0'. 
3) Surname and Forenames to be l e f t j u s t i f i e d . Forenames should 
be separated by a space. Hyphens are acceptable, apostrophes 
, should be coded as '.'. 






















F i e l d Designation 
D.E.S. No. 
Sex 
Date of B i r t h 
F i r s t 6 l e t t e r s of Surname 
Blank 
Previous Surname i f 
d i f f e r e n t 
Home County or. Country 
Date Course begins 
Establishment No. 
Blank 
Degree V e r i f i c a t i o n 
Blank 
Degrees 


















See Card 1 
See Card 1 
See Card 1 
To be l e f t j u s t i f i e d 
See 1) below 
Date format, see 
Card 1, note 2 




1) Previous Surname to be l e f t j u s t i f i e d . Hyphens and apostrophes 
coded as f o r Card 1, note 3. I f more than one previous surname, 
separate by a space. 
70 
Card 3 
Columns F i e l d Designation Section Notes 
1- 7 D.E.S. No. K See Card 1 
8 Sex See Card 1 
9-13 Date of B i r t h K See Card 1 
14-19 F i r s t 6 l e t t e r s of Surname K To be l e f t j u s t i f i e c 
20 School C e r t i f i c a t e obtained L . l Code 1 i f t i c k e d 
21-22 No. of Grade 1 C.S.E. Passes L . l See 1) below 
. 23-24 No. of Passes, G.C.E. 0 ' l e v e l s L . l Seie 1) below 
25-26 No. of Pass e s , G.C.E. A ' l e v e l s L . l See 1) below 
27 • Blank 
28 E n g l i s h Language: C.S.E. Grade 1 L . l Code 1 i f t i c k e d 
G.C.E. 0 ' l e v e l L . l 
29 Mathematics: C.S.E. Grade 1 L . l Code 1 i f t i c k e d 
G.C.E. O ' l e v e l L . l 
30-69 G.C.E. A ' l e v e l Passes L . l See 2) below 
7pr-73 Blank 
74-76 Batch No. Coded '999' 
77-78 T r a n s a c t i o n Code Coded 'Qfl' 
79-8(^ Card No. Coded '03' 
1) No. of passes to be r i g h t j u s t i f i e d , leading zeros i n s e r t e d 
where n e c e s s a r y . 
2) A ' l e v e l p a s s e s , 
as given below: 
Grades to be recorded i n appropriate columns 
E n g l i s h L i t e r a t u r e 
Welsh Language 




I t a l i a n 
Spanish 
Russian 
Other Modern Languages (not elsewhere s p e c i f i e d ) 
H i s t o r y 
A n c i e n t H i s t o r y 
R e l i g i o u s Knowledge 
A r t 
A r t and C r a f t (excluding Needlework) 
Music 
Other A r t Subje c t s 
Pure Mathematics ( i n c l u d i n g double s u b j e c t ) 
Applied Mathematics ( i n c l u d i n g double s u b j e c t / s t a t i s t i c s ) 
Pure and Applied Mathematics ( s i n g l e s u b j e c t ) 
A d d i t i o n a l Mathematics ( i n c l u d i n g Higher/Further) 
Mathematics (not elsewhere s p e c i f i e d ) 





Card 3 (continued) 
Biology 
Geology 
T e c h n i c a l Drawing 
Metalwork 
Woodwork 
Other Science or T e c h n i c a l Subjects. 
E n g l i s h Economic Hi s t o r y 




Domestic Subje c t s (excluding Needlework) 
Needlework 
Other S o c i a l Science or Vo c a t i o n a l Subjects 
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F i e l d Designation 
D.E.S. No. 
Sex 
Date of B i r t h 
F i r s t 6 l e t t e r s of Surname 
Blank 
Diploma i n Art and Design 
Advanced (National Diploma) 
Advanced (Other Q u a l i f i c a t i o n s ) 
Advanced (Other Q u a l i f i c a t i o n s ) 
Other r e l e v a n t Q u a l i f i c a t i o n s 
Other r e l e v a n t Q u a l i f i c a t i o n s 
Blank 


















See Card 1 
See Card 1 
See Card 1 
To be l e f t 
j u s t i f i e d 
Code 1 i f t i c k e d 
Code 1 i f t i c k e d 









1- 7 D.E.S. No. K See Card 1 8 Sex See Card 1 9-13 Date of B i r t h K See Card 1 14-19 F i r s t 6 l e t t e r s of Surname K See Card 2 2p Blank 
21 Type of course: F/T M.l Coded 'F' 22 Type of course: P/T M.l 23 Type of course: Other M.l 
24 Year of Student's Course M.l 25 R e p e t i t i o n M.l 
26-28 Date Student's Year begins M.l 
29-31 Expected end of Course M.l 
32 A.T.O. approved to Shortened Course M.l 
33 Under 5 M.2 
34 5 to 7 M.2 
35 7 t o 9 M.2 
36 9 t o 11 M.2 
37 11 t o 13 M.2 
38 Over 13 M.2 • 
39-40 Blank 
41 Mentally Handicapped M.2 
42 Not y e t decided M.2 
43 No. of S u b j e c t s : Main M.3 
44 No. of S u b j e c t s : S u b s i d i a r y M.3 
45 No. of S u b j e c t s : Undecided M.3 
46-48 Main Subject Codes M.3 
49-51 Main Subject Codes M.3 
52-54 Main Subject Codes M.3 
55-57 Main Subject Codes M.3 
58 One Year Courses M.4 
59 Postgraduate Courses M.5 
60 T e c h n i c a l Teach. T r a i n i n g : Course M.6 
61-63 Subject M.6 
64 B.Ed. Course M.6 
65-73 Blank 
74-76 Batch No. Coded '999' 
77-78 T r a n s a c t i o n Code Coded '01' 
Coded '05' 79-8pf Card No. 
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3.2 CARD OUTPUT WITHDRAWALS 
Columns F i e l d Designation Section Notes 
1- 7 D.E.S. No. A 7 c h a r a c t e r s , see 
3.1, note 1) 
8 Sex Coded 1 f o r Male, 
2 f o r Female 
9-13 Date of B i r t h B 5 c h a r a c t e r s , see 
3.1, note 2) 
14-19 F i r s t 6 c h a r a c t e r s of Surname C L e f t j u s t i f i e d 
20-24 To date F 5 .characters, see 
3.1, note 2) 
25-28 Establishment No. F Coded as '9625' 
29 Withdrawal Code 0 See GENERAL CODES, 
Appendix 5 
30-32 Date of Withdrawal 0 Coded MYY, 
3 c h a r a c t e r s only 
33-73 Blank 
74-76 Batch No. Coded '999' 
77-78 T r a n s a c t i o n Code Coded '12' 
79-80 Blank 
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3.3 CARD OUTPUT 
Card 1 
. CHANGE OF COURSE/SUBJECT 
Columns. F i e l d Designation Section Notes 
1- 7 D.E.S. No. A 7 c h a r a c t e r s , see 
3.1, note 1) 
8 Sex Coded 1 f o r Male 
2 f o r Female 
9-13 Date of B i r t h B 5 c h a r a c t e r s , see 
3.1, note 2) 
14-19 F i r s t 6 c h a r a c t e r s of Surname C L e f t j u s t i f i e d 
20-46 Blank 
47-50 Establishment No. F Coded '9625' 
51-73 Blank 
74-76 Batch No. Coded '999' 
77-78 T r a n s a c t i o n Code Coded '11' 
79-80 Card No. Coded .'0.2'. 
Card 2 
Columns F i e l d Designation S e c t i o n . Notes . . 
1- 7 D.E.S. No. A 7 c h a r a c t e r s , see 
3.1, note 1) 
8 Sex Coded 1 fo r Male, 
2 f o r Female 
9-13 Date of B i r t h B 5 c h a r a c t e r s , see 
3.1, note 2) 
L e f t j u s t i f i e d 14-19 F i r s t 6 c h a r a c t e r s of Surname C 
20 Blank 
21-64 D e t a i l s of Course M See 3.1 Card 5, 
columns 20-64 
65-73 Blank 
74-76 Batch No. Coded '999' 
77-78 T r a n s a c t i o n Code Coded '11' 
. .79-80 . Card No. Coded .'.05' 
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3.4 CARD OUTPUT RE-ADMISSION 
Card 1 
Coluinns F i e l d Designation Section Notes 
1- 7 D.E.S. No. A 7 c h a r a c t e r s , see 
3.1, note 1) 
8 Sex Coded 1 f o r Male, 
2 f o r Female 
9-13 Date of B i r t h B 5 c h a r a c t e r s , see 
3.1, note 2) 
14-19 F i r s t 6 c h a r a c t e r s of. Surname C L e f t j u s t i f i e d 
20-41 Blank 
42-46 Date Course begins F 5 c h a r a c t e r s , see 
3.1, note 2) 
47-50 Establishment No. F Coded '9625' 
51-73 Blank 
74-76 Batch No. Coded '999' 
77-78 T r a n s a c t i o n Code Coded '15' 
79-80 Card No. Coded '02' 
Card 2 
Columns F i e l d Designation Section Notes 
1- 7 D.E.S. No. A 7 c h a r a c t e r s , see 
3.1, note 1) 
8 Sex Coded 1 fo r Male, 
2 f o r Female 
9-13 Date of B i r t h B 5 c h a r a c t e r s , see 
3.1, note 2) 
14-19 F i r s t 6 c h a r a c t e r s of Surname C L e f t j u s t i f i e d 
20-64 D e t a i l s of Course M See 3.1 Card 5, 
columns 20-64 
75-73 Blank 
74-76 Batch No. Coded '999' 
77-78 T r a n s a c t i o n No. Coded '15' 
79-BS( Card No. Coded '05' 
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3.5 CARD OUTPUT END OF COURSE 
Columns F i e l d Designation Se c t i o n Notes 
1- 7 D.E.S. No. A 7 c h a r a c t e r s , see 
3.1, note 1) 
8 Sex Coded 1 f o r Male, 
2 f o r Female 
9-13 Date of B i r t h B 5 c h a r a c t e r s , see 
3.1, note 2) 
14-19 F i r s t 6 c h a r a c t e r s of Surname C L e f t j u s t i f i e d 
20-39 Blank 
40 R e s u l t E 
41 R e s u l t C e r t i f i c a t i o n E 
42 I n t e n t i o n E 
43-47 To date F 5 c h a r a c t e r s , see 
3.1, note 2) 
48-51 Establishment No. F Coded '9625' 
52 Degree C e r t i f i c a t i o n H 
53-66 Degree H 
67-73 Blank 
74-76 Batch No. Coded '999' 
77-78 T r a n s a c t i o n No. Coded '12' 
79-80 Blank 
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APPENDIX 4. BCRS ERROR/WARNING MESSAGES 
ERROR/WARNING MESSAGES 
The c l a s s i f i c a t i o n of e r r o r and warning messages which may a r i s e 
when using the programmes R, F, I and D have been divided i n t o three 
groups as f o l l o w s : 
Group 1 TERMINAL ERRORS CLASS A and CLASS B error/warning messages 
are r a i s e d by terminal e r r o r s which w i l l 
r e s u l t i n programme termination. 
Group 2 ERRORS CLASS C t o CLASS K error/warning messages 
are r a i s e d by e r r o r s which w i l l not t e r -
minate programme execution. The s p e c i f i e d 
a c t i o n should be taken by the user where 
p o s s i b l e . 
Group 3 WARNINGS CLASS L to CLASS R error/warning messages 
provide warnings t o the user and no f u r t h e r 
a c t i o n need be taken. 
E x p l a n a t i o n of each c l a s s i f i c a t i o n takes the following form: 
CLASS i : MESSAGE : The message p r i n t e d by the computer when t h i s 
c l a s s i f i c a t i o n of error/warning a r i s e s . 
PR0GRAMI4E : The programme i n which t h i s message appears. 
OPTIONS : The options i n the programme s p e c i f i e d above, 
which may r a i s e t h i s c l a s s i f i c a t i o n of e r r o r / 
warning (not s p e c i f i e d i n programme D). 
MEANING : The reason f o r the error/v/aming. 
COMPUTER : The a c t i o n taken by the computer when such an 
ACTION error/warning i s encountered. 
USER : The a c t i o n which should be taken by the user. 
ACTION 
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OPTION INVALID PROGRAM TERMINATED 
R, F and I 
A l l 
An option has been requested which does 
not e x i s t . 
The programme w i l l teirminate execution. 
Check the Option requested. 







TRANSACTION F I L E NOT SPECIFIED 
EXECUTION TERMINATED 
The filename of the f i l e c ontaining the 
D.E.S. Nos. and t r a n s a c t i o n codes has not 
been s p e c i f i e d . 
E::ecution i s terminated. 
Check the parameter DES, i t should contain 
the name of the required f i l e . 
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CLASS C: MESSAGE : D.E.S. NO. CANNOT BE FOUND ... DATA IGNORED 
PROGRAMME : R 
OPTIONS : 2, 3, 4, 8 or 9 
MEANING : The D.E.S. No. supplied with t h i s s e t of 
data i s not known w i t h i n the s p e c i f i e d f i l e . 
COMPUTER : Check the D.E.S. No. of the data t h a t was 
ACTION r e j e c t e d . Check the filename, i t may be 
th a t you are searching i n the wrong f i l e . 









D.E.S. NO. TYPE WARNING ... SET TO 3 
R 
5 or 6 
The student i s not recorded as having a course 
length of 1, 2 or 3 y e a r s , nor as a P.G.C.E. 
student. 
The programjne w i l l assume the length t o be 3 
years and w i l l continue. 
Check and a l t e r the course length. 
CLASS E : IffiSSAGE D.E.S. NO. ERROR RETUPUED ... AGE 
D.E.S.NO. ERROR RETURNED ... SEX 
D.E.S. NO. ERROR RETURNED ... MARITAL STATUS 
D.E.S. NO. ERROR RETURNED ... RELIGION 
D.E.S. NO. ERROR RETURNED ... SETTLEMENT 
D.E.S. NO. ERROR RETURNED ... PARENT/GUARDIAN OCC, 
D.E.S. NO. ERROR RETURNED ... STUDENT OCCUPATION 
D.E.S. NO. ERROR RETURNED ... OVER 25 QUESTION 
D.E.S. NO. ERROR RETURNED ... REGION 
D.E.S. NO. ERROR RETURNED ... SCHOOL TYPE 









1 or 2 
The information recorded f o r the s p e c i f i e d 
item i s out of range. 
The information recorded i s ignored and the 
programme continues. 
Check the item recorded, i t i s probably, 
improperly coded. N,B. a family p o s i t i o n 
g r e a t e r than the 10th c h i l d of 10 w i l l 
r a i s e t h i s c o n d i t i o n . 
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D.E.S. NO. ERROR RETURNED FOR VALUES SCORE k 
D.E.S. NO. ERROR RETURNED FOR D.SCALE SCORE 
D.E.S. NO. ERROR RETURNED FOR A.H.4 SCORE k 
D.E.S. NO. ERROR RETURNED FOR P.F.16 SCORE k 
I 
2 or 4 
The k*^ '^  score i s out of range. 
The score i s ignored and the programme 
continues. 
Check the recorded score. 














A f i e l d has been requested which i s not included. 
The f i e l d s are numbered 1 to 40 i n c l u s i v e f o r 
programme F and 1 to 66 i n c l u s i v e f o r programme 
I . 
The programme w i l l ignore the item i n e r r o r , 
and the preceding l o g i c a l operator i f any. 
The item number i n e r r o r w i l l be p r i n t e d i n the 
message. Check t h i s a g a i n s t the l i s t of items 
a v a i l a b l e . 








D.E.S. NO. WARNING 
LENGTH 
R 
. YEAR OF UPDATE > COURSE 
The year of update given with the date to be 
added to the record i s g r e a t e r than the expected 
length of the student's course. . 
The above message i s p r i n t e d , the information i s 
added to the record and the programme continues. 
Check the recorded course length and the year of 
update given with the date to be added to the 
record. 
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The D.E.S. No. given with t h i s t r a n s a c t i o n i s 
not known w i t h i n the s p e c i f i e d f i l e . 
COMPUTER : The t r a n s a p t i o n i s ignored and the programme 
ACTION continues. 
USER : Check the D.E.S. No. of the t r a n s a c t i o n t h a t 
ACTION was ignored. Check the filename, i t may be 
th a t you are searching i n the wrong f i l e . 








The t r a n s a c t i o n code given with the s p e c i f i e d 
D.E.S. No. i s not v a l i d . 
The t r a n s a c t i o n i s ignored and the programme 
continues. 
Check the t r a n s a c t i o n code of the s p e c i f i e d 
f i l e . 







The Au t h o r i t y code or the A ' l e v e l code recorded 
cannot be found i n the f i l e s p e c i f i e d . 
The prograirane ignores these f i e l d s and 
continues, 
The A u t h o r i t y code or the A ' l e v e l code recorded 
w i l l be p r i n t e d i n the message. Check t o see 
i f the code i s c o r r e c t and a l s o t o see i f i t i s 
inc l u d e d i n the l i s t of Authority or A ' l e v e l . 
codes. Check the filename of the f i l e con-
t a i n i n g t h i s l i s t . 
The l i s t s of Authority/Country and A ' l e v e l 
codes are given i n CODE LISTINGS, Appendix 5. 
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1, 2, 3 or 4 
There i s no i n t e l l i g e n c e t e s t data a s s o c i a t e d 
with t h i s D.E.S. No. 
The programme continues with the next record. 
None 
D.E.S. NO. WITHDREW ON xx/xx/xx 
D.E.S. NO. LEFT ON xx/xx/xx 
D.E.S. NO. AT COLLEGE 
F and I 
A l l 
The student has withdrawn from the c o l l e g e , 
l e f t the c o l l e g e , or i s s t i l l a t the c o l l e g e . 
P r i n t s message i f requested and continues. 
None, although a p r i n t supression i s p o s s i b l e 
i f r e q u i r e d (see parameter WRL). 








D.E.S. NO. ADMITTED IN YEAR xxxx 
R 
5 or 10 
The student has p r e v i o u s l y been admitted to 
a c o l l e g e and was a l l o c a t e d a D.E.S. No. a t 
th a t time. 
The r e c o r d i s ignored and the programme 
continues. 
None 







D.E;.S. NO. TRANSACTION xx COMPLETED 
D 
The t r a n s a c t i o n xx has been completed. 
The programme continues. 
None 
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D.E.S. NO. ANNUAL PROGRESS VECTOR SIZE 
EXCEEDED 
R 
The amount of information recorded i n the 
Annual Progress Vector exceeds 802 ch a r a c t e r s , 
The information to be added to the Annual 
Progress Vector w i l l be ignored. 
None, although a p r i n t of the Annual Progress 
Vector should be obtained and information of 
l e s s importance removed. 








.. SCHOOL TYPE STORAGE 
.. QUALIFICATION STORAGE 
D.E.S. NO. ERROR 
EXCEEDED 




The Implementation R e s t r i c t i o n imposed on 
School Type and Q u a l i f i c a t i o n s has been 
reached. 
A d d i t i o n a l School Types and Q u a l i f i c a t i o n s 
w i l l be ignored. 
None, although i t should be ensured t h a t the 
most s i g n i f i c a n t Q u a l i f i c a t i o n s are recorded. 








D.E.S. NO. PROCEEDING TO A FOURTH YEAR 
R 
3 
T h i s student has completed h i s t h i r d y e a r and 
i s p r o g r e s s i n g to a fourth or B.Ed. year. 
The course length w i l l be a l t e r e d t o 4. 
None 
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APPENDIX 5. CODE LISTINGS 
5.1 Authority/Country L i s t i n g s 
5.2 General Codes 
5.3 Q u a l i f i c a t i o n Codes adopted by the College 
5.4 Subject Codes adopted by the College 
5.5 A ' l e v e l Codes and Corresponding Card Columns 
5.6 Other Relevant Q u a l i f i c a t i o n Codes 
5.1 AUTHORITY/COUNTRY LISTINGS 




A b y s s i n i a 
Aden 
A f a r s / I s s a s T e r r i t o r y 
Afghanistan 
Ajman 
Alban i a 
A l g e r i a 
Andorra 
Angola 
A n g u i l l a 
Antigua 
A n t i l l e s (Netherlands) 
Argentine 
Ascension 
A u s t r a l i a 





































B o l i v i a 






























































B r a z i l 
Brunei 






C a r d i f f 
C a rdiganshire 












Canary I s l a n d s 
Cape Verde I s . 
Cayman I s . 
C e n t r a l A f r i c a n Republic 
Ceylon 
Chad 
C h i l e 
China, Communist 
China, N a t i o n a l i s t 
Colombia 
Congo Democratic Rep. 
Congo ( B r a z z a v i l l e ) 










































































AUTHORITY OR COUNTRY CODE REQUIRED BY D.E.S, 
Dominica 
Essex 
Ex e t e r 
Ecuador 
E i r e 
E l Salvador 
E l l i c e I s . 
E r i t r e a 
E s t o n i a 
E t h i o p i a 
F a l k l a n d I s . 
Formosa 
France 
Gl o u c e s t e r 
G i b r a l t a r 
642 
643 Dominican Republic 
Dubia 
E a l i n g iVf Eastbourne Z.' 








E q u a t o r i a l Guinea 648 
772 
648 
556 F l i n t s h i r e 
650 
F i : ^ ^ 651 F i n l a n d g52 
653 
791 French Guiana _g2 
French West I n d i e s 764 
F u j a i r a h 
, • 480 Gateshead 
Glamorgan 481 
413 G l o u c e s t e r s h i r e 





Germany, West 656 
Germany, E a s t 657 
Ghana 658 






Guiana ( B r i t i s h ) 665 
Guiana (butch) 753 
Guiana (French) 791 
Guinea 664 
Guyana 665 










H e r t f o r d s h i r e 
H i l l l n g d o n 
Hounslow 
Huddersfield 
Huntingdon and Peter 
H a i t i 
Holland 
Honduras 





I s l e of Man 
I s l e of Wight 
I s l e s of S c i l l y 
I c e l a n d 
I n d i a 
Indonesia 
I r a n 
I r a q 
I r e l a n d , Republic 
I s r a e l 
I t a l y 
I v o r y Coast. 












L a n c a s h i r e 
Leeds 
L e i c e s t e r 
L e i c e s t e r s h i r e 
L i n c o l n 
L i n e s . Holland 
L i n e s . Kesteven 
L i n e s . Llndsey 
L i v e r p o o l 
Luton 
Laos 























































AUTHORITY OR COUNTRY 
L a t v i a 
Lebanon 
Lesotho 
L i b e r i a 
L i b y a 
L i e c h t e n s t e i n 










































































































AUTHORITY OR COUNTRY CODE REQUIRED BY D.E.S, 















P e r s i a 
Peru 
P h i l i p p i n e s 
Poland 
Portugal 
Portuguese E a s t A f r i c a 












Ras A l Khaimah 
Reunion 




S a l f o r d 
Salop 
S h e f f i e l d 





South S h i e l d s 
S t a f f o r d s h i r e 























































AUTHORITY OR COUNTRY CODE REQUIRED BY D.E.S. 
S u f f o l k , E 439 




Sussex, E 442 
Sussex, W 443 
Swansea 566 
S t . Helena 735 
S t . K i t t s - N e v i s 736 
S t . L u c i a 737 
S t . Tome and P r i n c i p e 794 
S t . Vincent 738 
Sab ah 739 
Salvador 646 
Samoa (U.S.) 796 
San Marino 678 
Sarawak 742 
Saudi A r a b i a 743 
Scotland 299 
Senegal 785 
S e y c h e l l e s 744 
Sharjah 764 
Siam 760 
S i e r r a Leone 745 
Sikkim 797 
Singapore 746 
Solomon I s . 747 
Somali Repub.l i c 748 
Somaliland (French) 749 
South A f r i c a 750 
South West A f r i c a 798 
South Yemen Rep. 601 
Spain 751 
S t a t e l e s s .783 
Sudan 752 
Surinam . 753 
Swaziland 754 
Sweden 755 
S w i t z e r l a n d 756 
S y r i a n Arab Rep. 757 








T h a i l a n d 760 
T i b e t 761 
Togo 762 
Tonga 784 
T r i n i d a d and Tobago 763 
T r i s t a n Da Cunha 735 
T r u c i a l S t a t e s 764 
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AUTHORITY OR COUNTRY CODE REQUIRED BY D.E.S, 
T u n i s i a 
Turkey 
Turks and Caicos I s . 
Uganda 
Ummalquaiwain 
United Arab Republic 








V i r g i n I s . ( B r i t i s h ) 
V i r g i n I s . (U.S.) 
Wakefield 
Wallasey 
W a l s a l l 











West I n d i e s 
Western Samoa 
Windward I s . 
York 
Yorks. E Ridi n g 
Yorks. N Ri d i n g 
Yorks. W Ridi n g 
Yemen 
Yugoslavia 



















































GEOGRAPHICAL REGION (not coded p r i o r to 1972) 
A Scotland and Northern I r e l a n d 
B Northern 
C Y o r k s h i r e and Humberside 
D North West 
E E a s t Midland 
F West Midland 
G Wales and Monmouth 
H South West 
I E a s t A n g l i a 
J South E a s t 
K Other/Abroad 
SETTLEMENT 
1 Roadside or Hamlet, i . e . l e s s than 150 people 
2 V i l l a g e or Small Town, i . e . 150 to 2,500 people 
3 Town, i . e . 2,500 to 10,000 people 
4 Large Town, i . e . 10,000 to 500,000 people 
5 Metropolis, i . e . over 500,000 people 
6 N/A 
SETTLEMENT ( p r i o r to 1972) 
1 Metropolitan (large c i t y centre) 
2 Suburban ( o u t s k i r t s of large c i t y ) 
3 R u r a l Urban (small town or v i l l a g e ) 
4 R u r a l 
OCCUPATION I F OVER 25 
0 Other 
1 Teaching or Youth S e r v i c e 
2 C e n t r a l or L o c a l Government 
3 H.M. Fo r c e s 
4 P o l i c e 
5 Nursing 
6 Other Medical or Welfare S e r v i c e 
7 Banking/Insurance/Accountancy 
8 Coiranerce 
9 I n d u s t r y 
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STUDENT/PARENT/GUARDIAN OCCUPATION 
1 Higher A d m i n i s t r a t i v e P r o f e s s i o n a l and Managerial 
2 Farmers, Intermediate Administrative P r o f e s s i o n a l and Managerial 
3 Routine non-manual and S e r v i c e . Manual s k i l l e d 
4 S e m i - s k i l l e d Workers 
5 U n s k i l l e d Workers 
STUDENT/PARENT/GUARDIAN OCCUPATION ( p r i o r to 1972) 
1 P r o f e s s i o n a l and High Ad m i n i s t r a t i v e 
2 Managerial and Executive 
3 Non-manual, Higher Grade 
4 Non-manual, Lower Grade 
5 S k i l l e d Manual 
6 S e m i - s k i l l e d Manual 
RELIGION 
1 C. of E. 
2 R.C, 
3 Nonconformist 
4 Other R e l i g i o n 
5 Humanist/Agnostic/Atheist 
RELIGION ( p r i o r to 1972) 




5 Ag n o s t i c / A t h e i s t 
6 Humanist/Other 
SCHOOL TYPE 
1 Independent or D i r e c t Grant School . — Mixed 
2 Independent or D i r e c t Grant School — . Singlt 
3 Grammar .... Mixed 
4 Grammar .... Si n g l e Sex 
5 Comprehensive .... Mixed 
6 Comprehensive .... Si n g l e Sex 
7 Sec. Modern School .... Mixed 
8 Sec. Modern School .... S i n g l e Sex 
9 C o l l . of F u r t h e r Education/Technical C o l l . 
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QUALIFICATION TYPE 
0 G.C.E. O ' l e v e l s 
A G.C.E. A ' l e v e l s 
S . G.C.E. S ' l e v e l s 
ONC Ordinary National C e r t i f i c a t e 
HNC Higher National C e r t i f i c a t e 
OND Ordinary National Diploma 
HND Higher N a t i o n a l Diploma 
CSE C e r t i f i c a t e of Secondary Education 
see School C e r t i f i c a t e 
SCH S c o t t i s h Highers/Lowers 
NRC Northern Counties 
RSA Royal S o c i e t y of A r t s 
C8G C i t y and Guilds 
E E x t r a Q u a l i f i c a t i o n s 
SUBSEQUENT CAREERS (coded A to H p r i o r to 1972) 
1 School, F.E,, C o l l . of Ed. (not indep.) E & W 
2 School, F.E., C o l l . of Ed. (riot indep.) N & S 
3 Indep. School, U.K. 
4 Any other tchg., U.K. 
5 Any other tchg., abroad 
6 F u r t h e r t . t . 
7 Non-teaching 
8 Other course 
WITHDRAWAL CODES 
1 U n s a t i s f a c t o r y Progress 
2 T r a n s f e r t o another t r a i n i n g establishment 
3 Health 
4 Death 
5 I n t e r c a l a t i o n 
9 Other 
96 
5.3 QUALIFICATION CODES ADOPTED BY THE COLLEGE 
Art 094 
A r t & C r a f t 104 Metalwork 088 
Woodv7ork 089 
Geography 052 Music 092 R.K. (R.S. D i v i n i t y ) 098 Drama 057 F i l m & T.V. 109 
French 041 
German 042 Greek 030 I t a l i a n 044 L a t i n 031 Russian 045 
Shona 100 Spanish 043 
A r a b i c 033 Welsh 046 E n g l i s h Lang. 061 E n g l i s h L i t . 060 Usei of E n g l i s h . 062 E n g l i s h O r a l 063 
E n t r . T e s t i n E n g l i s h 064 
General E n g l i s h 065 
H i s t o r y 051 
H i s t o r y of A r t 005 
Ancient H i s t o r y 053 Modern H i s t o r y 056 Econ, & Soc. H i s t o r y 049 B r i t i s h Const. 050 
B r i t i s h Econ. Organ. 001 
General C l a s s i c s 029 
Greek & Roman L i t . 032 
French L i t . 040 
General Science 027 
P h y s i c a l is"iSic>i. Science 048 
Biology 023 
Chemistry 022 P h y s i c s 021 
P h y s i c a l Science 047 
Geology 025 
Zoology 026 P h y s i c s with Chemistry 020 R u r a l Science 083 
Human B i o l . & Hygiene ' 0 2 4 
Anatomy & Physiology 006 
H i s t . & P h i l , of Science 007 
B u i l d , a Engin. Science 097 
97 
A r i t h m e t i c 010 
Mathematics 011 
Maths (Pure & Applied) 012 
A d d i t i o n a l Maths 013 
Elementary Maths 014 
Maths f o r Science 015 
Maths with Mechanics 016 
Mathematics S.M.P. 017 
Engineering Drawing 087 
T e c h n i c a l Drawing 086 
Workshop Theory & Prac. 090 
Mechanics 082 
Applied Mechanics 038 
Surveying & Bldg. 037 
Economics 091 
S t a t i s t i c s 034 
Accounts 055 
Commerce 054 





P h y s i c a l Education 002 
Youth Work 102 
Dance Music & Movement 103 
General Studies 099 
Contemporary Studies 073 
Engineering 039 
C a t e r i n g 066 




5.4 SUBJECT CODES ADOPTED BY THE COLLEGE 
. A r t & C r a f t 104 
Drama 057 
E n g l i s h 061 
F i l m & T.V. 109 
Geography 052 
H i s t o r y 051 
Mathematics 011 
Music 092 
P h y s i c a l Education 002 
R e l i g i o u s Studies 098 
A l l S c i e n c e s 048 
French 041 
99 
5.5 A'LEVEL CODES AND CORRESPONDING CARD COLUMNS 
The grades of A ' l e v e l passes are recorded i n s p e c i f i e d card columns 
on Card 3 of 3.1 CARD OUTPUT ADMISSIONS, Appendix 3. The 
College codes corresponding to each of the card columns are given 
below: 
Columns 
30 E n g l i s h L i t e r a t u r e 
060 E n g l i s h L i t e r a t u r e 
31 Welsh Language 
046 Welsh 
32 L a t i n 







36 I t a l i a n 





39 Other Modern Languages (not elsewhere s p e c i f i e d ) 
033 Arabic 
100 Shona 
40 H i s t o r y 
051 H i s t o r y 
41 Ancient H i s t o r y 
053 Ancient H i s t o r y 
42 R e l i g i o u s Knowledge 
098 R.K. (R.S. D i v i n i t y ) 
43 A r t 
094 A r t 
44 A r t and C r a f t (excluding Needlework) 
104 Art and C r a f t 
45 Music 
092 Music 
46 . Other Art Subjec t s 
004 Law 
Hi s t o r y of Art 
General C l a s s i c s 
E n g l i s h Language 
Greek and Roman L i t e r a t u r e 
French L i t e r a t u r e 
Modem His t o r y 
H i s t o r y and P h i l o s . of Science 



















47 Pure Mathematics ( i n c l u d i n g double s u b j e c t s ) 
No College code equivalent 
48 Applied Mathematics ( i n c l u d i n g double s u b j e c t / s t a t i s t i c s ) 
No College code equivalent 
49 Pure and Applied Mathematics ( s i n g l e s ubject) 
012 Maths (Pure and Applied) 
50 . A d d i t i o n a l Mathematics (i n c l u d i n g Higher/Further) 
013 A d d i t i o n a l Maths 
51 Mathematics (not elsewhere s p e c i f i e d ) 
011 Mathematics 
014 Elementary Maths 
015 Maths f o r Science 
016 Maths with Mechanics 
017 Mathematics S.M.P. 
010 A r i t h m e t i c 
52 P h y s i c s 











58 T e c h n i c a l Drawing 





61 Other Science or T e c h n i c a l Subjects 
027 General Science 
047 P h y s i c a l Science 
048 P h y s i c a l and B i o l . Science 
020 P h y s i c s with Chemistry 
024 Human B i o l , and Hygiene 
006 Anatomy and Physiology 
083 Rural Science 
082 Mechanics 
097 B u i l d i n g and Engineering Science 
090 Workshop Theory and Prac. 
034 S t a t i s t i c s 
037 Surveying and B u i l d i n g 
038 Applied Mechanics 
058 Psychology 
039 Engineering 
067 Domestic Science 
087 Engineering Drawing 
62 E n g l i s h Economic H i s t o r y 
049 Economic and S o c i a l H istory 
63 B r i t i s h C o n s t i t u t i o n 







66' General Studies 
099 General Studies 
67 Domestic Subjects (excluding Needlework) 
067 Domestic Science 
68 Needlework 
101 Needlework 
69 Other S o c i a l Science or Vocational Subjects 
059 Sociology 
102 Youth Work 
103 Dance, Music and Movement 
002 P h y s i c a l Education 
066 C a t e r i n g 
093 Education 
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5.6 OTHER RELEVANT QUALIFICATION CODES 
The f o l l o w i n g l i s t provides the 4 c h a r a c t e r codes required by D.E.S. 
when a student i s admitted to the College with 'other' r e l e v a n t 
q u a l i f i c a t i o n s . The l i s t i s abbreviated g i v i n g only the more 
common codes, but a f u l l l i s t can be obtained from the College 
Records O f f i c e . 
H.N.C. (Higher National C e r t i f i c a t e ) 
B u i l d i n g 0560 
Commerce 0561 
Chemistry ( i n c l u d i n g applied) 0562 
P h y s i c s a p p l i e d 0563 
A e r o n a u t i c a l Engineering 0564 
Chemical Engineering 0565 
C i v i l E n gineering 0566 
E l e c t r i c a l Engineering 0567 
Mechanical Engineering 0568 
Production Engineering 0569 
Metallurgy 0570 
Mining 0571 
Naval A r c h i t e c t u r e 0572 
T e x t i l e s 0573 
H.N.D. (Higher National Diploma) 
B u i l d i n g 0574 
Chemistry 0575 
Chemistry a p p l i e d 0576 
A e r o n a u t i c a l Engineering ' 0577 
E l e c t r i c a l Engineering 0578 
Mechanical Engineering 0579 
Production Engineering 0580 
Mining 0581 
O.N.C. (Ordinary National C e r t i f i c a t e ) 
B u i l d i n g 0686 
Commerce 0687 
Chemistry ( i n c l u d i n g applied) 0688 
P h y s i c s a p p l i e d 0689 
E l e c t r i c a l Engineering 0690 
Mechanical Engineering 0691 
Metallurgy ' ; 0692 
Mining 0693 
Naval A r c h i t e c t u r e 0694 
T e x t i l e s jS695 
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O.N.D. (Ordinary National Diploma) 
B u i l d i n g 0696 
E l e c t r i c a l Engineering 0697 
Mechanical Engineering 0698 
Oxford U n i v e r s i t y Secondary Art Teachers C e r t i f i c a t e 0699 
P.C.T. 
Pitman's C e r t i f i c a t e f o r Teachers 0700 
Overseas Q u a l i f i c a t i o n s 
Art 0816 
Chemistry 0858 
Domestic Science 0762 
Education 0782 
E n g l i s h Language 0783 
H i s t o r y and/or P o l i t i c a l Science 0797 
Language•other than E n g l i s h 0813 Law 0845 




P h y s i c a l Education 0780. 
R e l i g i o u s Knowledge 0798 
Teaching 0856 
C&G ( C i t y and Guilds) 
Advanced Cookery f o r Hotel and Restaurants 152 0149 
Advanced Dental Technology 118 0150 
Advanced Dress 234 0151 
Advanced Domestic Cookery 244 0152 
Advanced Hand Embroidery 232 0153 
Advanced Home Upholstery and Soft Furnishings 242 0154 
Advanced Hand Loom Weaving 248 0155 
Advanced L a d i e s ' T a i l o r i n g 240 0156 
Advanced M i l l i n e r y 236 0157 
Advanced Needlework 238 0158 
A g r i c u l t u r a l Engineering F i t t e r s ' Work 261 0159 
A g r i c u l t u r a l Mechanics' Work 260 0160 
A i r c r a f t E l e c t r i c a l P r a c t i c e 175 0161 
A i r c r a f t Maintenance Airframe 174 283 0162 
A i r c r a f t Maintenance E l e c t r i c a l 284 0163 
A i r c r a f t Maintenance Instruments 285 0164 
A i r c r a f t Maintenance Power Pl a n t 173 282 0165 
A i r c r a f t Production Airframe 172 281 0166 
A i r c r a f t Production Power P l a n t 171 280 0167 
Animal Husbandry 266 269 0168 
A p p l i c a t i o n s of Science i n P r i n t i n g 224 0169 
A p p r e c i a t i o n of Colour and Design 44 0170 
A p p r e c i a t i o n of Design and Colour i n P r i n t i n g 223 0171 
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C&G (continued) 
B a s i c C r a f t Course i n Binding and Warehouse 216 0172 
Blacksmith and Mechanics Work 78 0173 
Boiler-House P r a c t i c e 76 0174 
Boilermakers' Work 65 0175 
B o i l e r Operators' C e r t i f i c a t e 75 0176 
Boot and Shoe Manufacture 137 0177 
Boot and Shoe Repairing 139 0178 
Breadmaking and F l o u r Confectionery 156 0179 
Brickwork 82 0180 
B u i l d e r s ' Q u a n t i t i e s 89 0181 
Carpentry and J o i n e r y 80 0182 
C a t e r i n g Trades' Basic. 150 0183 
C e r t i f i c a t e i n R e t a i l Management P r i n c i p l e s 136 0184 
Chemical P l a n t Operation 24 0185 
Chemistry as a p p l i e d to the T e x t i l e I n dustry 43 0186 
Coal Mining Advanced C e r t . 191 0187 
Coal Mining C e r t i f i c a t e 25 0188 
Cocoa, Chocolate and Sugar Confectionery Man. 158 0189 
C o l l i e r y E l e c t r i c i a n s ' Advanced C e r t i f i c a t e 190 0190 
C o l l i e r y E l e c t r i c i a n s ' C e r t i f i c a t e 27 0191 
C o l l i e r y Mechanics' Advanced C e r t i f i c a t e 189 0192 
C o l l i e r y Mechanics' C e r t i f i c a t e 26 0193 
Combustion Engineering 77 0194 
Compositors' Work 201 0195 
Concrete P r a c t i c e 93 .0196 
Concrete Technology 110 0197 
Cookery f o r Hotels and C a t e r i n g Establishments 151 0198 
Cotton Spinning 32 0199 
Cotton Weaving 34 0200 
Crop Husbandry 265 268 0201 
Dental T e c h n i c i a n s ' Course 117 0202 
Design and Decoration of F l o u r Confectionery 157 0203 
Domestic Cookery 243 0204 
Domestic S u b j e c t s (F.E. Teacher's C e r t i f i c a t e 164 0205 
Dress 233 0206 
Dress Manufacture 126 0207 
Dyeing of T e x t i l e s 45 0208 
E l e c t r i c a l Engineering P r a c t i c e 52 0209 
E l e c t r i c a l F i t t e r s ' Course 58 0210 
E l e c t r i c a l T e c h n i c i a n s ' Course 57 0211 
E l e c t r i c a l I n s t a l l a t i o n Work 51 0212 
E l e c t r o n i c s - C r a f t P r a c t i c e ( A i r c r a f t ) 286 0213 
E l e c t r o n i c s S e r v i c i n g 47 0214 
E l e c t r o t y p i n g and Stereotyping 209 0215 
Engineering Planning, E s t i m a t i n g and Costing 64 0216 
F a b r i c a t i o n of Steelwork 176 0217 
Farm Machinery 267 0218 
Farm Machinery Operation and Care 270 0219 
Farm Maintenance and Repair 272 0220 
Farm Org a n i s a t i o n and Management 278 0221 
Farm Records and Accounts 271 0222 
F i n a l Course i n General Bookbinding 217 0223 
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C&G (continued) 
F i n a l Course in Printing Warehouse Practice 219 0224 
F i n a l Course in Publishers' Edition Binding 218 0225 
Flax Spinning.35 0226 
Flour Milling 112 0227 
Framework and Shuttering for Concrete Construction 95 0228 
Foundry Practice 62 0229 
Fuel Technology 5 0230 
Furnace Brickwork 97 0231 
Furniture Industry 103 0232 
Gas F i t t i n g 13 0233 
Gas Technology (Manufacture) Gas U t i l i s a t i o n 12 0234 
General Foremanship (Building Industry) 98 0235 
General Survey of Printing Industry 221 0236 
Goldsmiths' and Silversmiths' Work 130 0237 
Hairdressing 124 0238 
Hand Embroidery 231 0239 
Hand Loom Weaving 247 0240 
Handrailing and S t a i r Construction 94 0241 
Heating and Ventilating Technicians' Course 181 0242 
Heating and Ventilating Engineering F i t t e r s ' Course 255 0243 
Heating and Ventilating Fitter/Welders' Course 
(Oxy-acetylene) 236 0244 
Heating and Ventilating Engineering Fitter/Welders' 
Course (Metal-Aro) 0245 
Heating and Ventilating Engineering Draughtsmen's 
Course 259 0246 
Home Upholstery and Soft Furnishings 241 0247 
Home Management 245 0248 
Illuminating Engineering 113 0249 
In d u s t r i a l Organisation 42 0250 
I n d u s t r i a l Radiography 56 0251 
Instrument Maintenance 79 0252 
Instrument Making 185 0253 
Iron and Steel Operatives' Course 15 f*o^A 
Iron Ore Operatives' Course 196 
0254 
0255 
Iron Ore Quarrying Advanced C e r t i f i c a t e 198 ^^^b 
Iron Ore Quarrying C e r t i f i c a t e 197 5^ -^ =' 
Jewellery 132 ^^259 
Jute Spinning 38 
Jute Weaving 39 0260 
Ladies' T a i l o r i n g 239 0261 
Laundry Technology 115 0262 
Leather Goods Manufacture 129 0263 
Leather Manufacture Dyeing and Finishing 18 0264 
Letterpress Machine Printing 205 0265 
Letterpress Rotary Machine Printing 207 0266 
Light E l e c t r i c a l Engineering Inspection 59 0267 
Line Composition 202 0268 
Linen Weaving 36 0269 
Lithographic A r t i s t s ' Work 213 0270 
Lithographic Printing 215 0271 
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C&G (continued) 
Machine Shop Engineering 63 0272 
Manufacture of Hosiery and K n i t t e d Goods 40 0273 
Manufacture of S i l k and Man-made F i b r e s 37 0274 
Masonry 83 0275 
Mastic Asphalt Work 92 0276 
Mechanical Engineering C r a f t P r a c t i c e 193 0277 
Mechanical Engineering Drawing 194 0278 
Mechanical Engineering Design 60 0279 
Mechanical Engineering I n s p e c t i o n 70 0280 
Metal F i n i s h i n g 17 0281 
Metallurgy 14 . 0 2 8 2 
Milk P a s t e u r i s a t i o n and D i s t r i b u t i o n 159 0283 
Milk P r o c e s s i n g and Control 160 
M i l l Engineering and S e r v i c e s 41 
M i l l i n e r y 235 
•Monotype' Composition 203 0288 
Motor Body Work 69 0289 
Motor V e h i c l e E l e c t r i c i a n s ' Work 169 0290 
Motor V e h i c l e Mechanics' Work 168 0291 
Motor V e h i c l e T e c h n i c i a n s ' Work 170 0292 
N a t i o n a l R e t a i l D i s t r i b u t i o n C e r t i f i c a t e 133 







0296 P a i n t e r s ' and Decorators' Work 85 P a i n t Technology 9 
Papermaking P r a c t i c e 165 0297 
Paper Technology 1 0298 
Pattemmaking 61 • 0299 
Petroleum and Petroleum Products 7 . 0300 
Photography 0301 
Photo-engraving 210 0302 
Photogravure 211 0303 
Photolithography 212 0304 
Photogravure Machine P r i n t i n g 206 0305 
P l a i n Cotton Weaving 33 0306 
P l a n t Engineering 187 0307 
P l a s t e r e r s ' Work"84 0308 
Plumbers' Work 86 0309 . 
Power P l a n t Operation 167 0310 
P r e l i m i n a r y Trade Cookery 147 0311 
P r e s s Tool Making 186 0312 
P r i n t e r s ' C o s t i n g 225 0313 
P r i n t e r s ' E s t i m a t i n g 226 0314 
P r i n t i n g A d m i n i s t r a t i o n 227 0315 
P r i n t i n g Ink T e c h n i c i a n s ' Advanced C e r t i f i c a t e 251 0316 
P r i n t i n g Ink T e c h n i c i a n s ' C e r t i f i c a t e 250 0317 
Radio Amateurs' Examination 55 0318 
Radio eind T e l e v i s i o n S e r v i c i n g 48 0319 
Railway C a r r i a g e and Wagon Construction 67 0320 
R e f r i g e r a t i o n P r a c t i c e 72 0321 
R e t a i l D i s t r i b u t i v e Trades Course 135 0322 
R e t a i l Trades J u n i o r C e r t i f i c a t e 134 0323 
Roof s l a t i n g . T i l i n g and Cement Work 96 0324 
Rubber Workshop P r a c t i c e 120 0325 
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C&G (continued) 
Sand, Gravel and Quarrying Advanced C e r t i f i c a t e 254 0326 
Sand, Gravel and Quarrying C e r t i f i c a t e 253 0327 
Sand, Gravel and Quarrying Operative C e r t i f i c a t e 252 .0328 
S a n i t a r y and Domestic Engineering i n r e l a t i o n t o 
Plumbers' Work 88 0329 
Science Laboratory T e c h n i c i a n s ' C e r t i f i c a t e 119 0330 
Science and Technology of R e f r i g e r a t i o n 73 0331 
Sheet Metal Work 66 0332 
Ship J o i n e r y 183 0333 
S h i p b u i l d i n g 182 0334 
Ship Plumbing and Marine S a n i t a r y Engineering 87 0335 
S i l v e r s m i t h s ' Work - A l l i e d C r a f t s 131 0336 
S o l i d F u e l Production, D i s t r i b u t i o n and U t i l i s a t i o n 188 0337 
Steam Turbine P l a n t Operation 192 0338 
Steam U t i l i s a t i o n P r a c t i c e 29 0339 
S t r e e t Masons' and Paviours' Work 99 0340 
S t r u c t u r a l D e t a i l i n g 288 0341 
S t r u c t u r a l Engineering 91 0342 
Supplementary Studies i n Telecommunication and 
E l e c t r o n i c s 300 0343 
T a i l o r s ' C u t t i n g and T a i l o r i n g 116 0344 
Teacher's C e r t i f i c a t e i n Dressmaking 0757 
Teacher's C e r t i f i c a t e i n Handicraft. F i r s t / o r Second 
Handicraft Examination 162 0345 
T e c h n i c a l Authorship 229 0346 
T e c h n i c a l I l l u s t r a t i o n 228 0347 
T e c h n i c a l Processes of P r i n t i n g 222 0348 
T e c h n i c a l Teacher's C e r t i f i c a t e 163 0349 
Technology of P l a s t i c s 11 0350 
Telecommunication T e c h n i c i a n s ' Course 49 0351 
Typographic Design 200 0352 
Welding 74 0353 
Welding i n r e l a t i o n t o Plumbers' Work 90 0354 
Wholesale T e x t i l e D i s t r i b u t i o n 122 0355 
Woodcutting Machinists' Work 81 0356 
Woollen and Worsted Manufacture 30 0357 
Work Study 195 0358 
Yacht and Boat B u i l d i n g 184 0359 
Automobile Engineering P r a c t i c e 0759 
Boot and Shoe Manufacture 137 0360 
Breadmaking and F l o u r Confectionery 156 0361 
Carpentry and J o i n e r y 80 0362 
C l o t h i n g Technology 12 8 0363 
Dyeing of T e x t i l e s 45 0364 
F a b r i c a t i o n of Steelwork 176 0365 
F l a x Spinning 35 0366 
Jute Weaving 39 0367 
Laundry Technology 115 0368 
Linen Weaving 36 0369 
Machine Shop Engineering 0756 
Manufacture of S i l k and Man-made F i b r e s 37 0370 
Milk P r o c e s s i n g and Control 160 0371 
P a i n t Technology 9 0372 
P l a s t e r e r s ' Work 84 0373 
10B 
C&G (continued) 
Plumbers' Work 86 0374 
Sheet Metal Work 66 0375 
T e x t i l e Technology 35-36 0376 
Typographic Design 200 0377 
Woodcutting M a c h i n i s t s ' Work 81 0378 
Woollen and Worsted Manufacture 80 0379 
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Appendix 3 
BCRS...Bede College Record System 
Programme Documentation 
(Part 1) 
This Appendix contains Part 1 of 
the BCRS programme documentation. 
I t provides an introduction to the 
development of the system and to 
the BCRS programmes. Part 2 con-^  
taining source programme and data 
l i s t i n g s i s provided i n a supple-
mentary, document to t h i s t h e s i s . 




The Data Management System BCRS records and maintains student 
records i n data base f i l e s . 
The system c o n s i s t s of a s u i t e of PL/1 (Programming Language 1) 
programmes designed to run on the NUMAC IBM 360/67 computer 
under MTS (Michigan Terminal System) i n batch mode. 
Th i s report together with 'BCRS BEDE COLLEGE RECORD SYSTEM, 
PROGRAMME DOCUMENTATION (PART 2 ) ' d e s c r i b e s the programmes and 
provides l i s t i n g s of t h e i r source code, the input expected and 
the output provided. 
PROGRAMME DOCUMENTATION (PART 1) 
C O N T E N T S 
1. INTRODUCTION 
2. PROGRAMME VARIABLES 
2.1 The RECORD S t r u c t u r e 
2.2 Programme V a r i a b l e s 
2.3 Programme F i l e s 
3. PROGRAMME R 
3.1 Programme In t r o d u c t i o n 
3.2 Programme L i s t i n g 
3.3 Compiler L i s t i n g 
4., PROGRAMME F -
4.1 Progrcimme I n t r o d u c t i o n 
4.2 Programme L i s t i n g 
4.3 Compiler L i s t i n g 
5. PROGRAMME I 
5.1 Programme I n t r o d u c t i o n 
5.2 Programme L i s t i n g 
5.3 Compiler L i s t i n g 
6. PROGRAMME D 
6.1 Programme In t r o d u c t i o n 
6.2 Programme L i s t i n g 
6.3 Compiler L i s t i n g 
7. THE DATA CONSTANTS F I L E 
7.1 F i l e L i s t i n g 
8. INPUT DATA 
8.1 Data L i s t i n g s 
9. OUTPUT LISTINGS 
9.1 Output L i s t i n g s 
10, D.E.S. OUTPUT LISTINGS 
10.1 Output L i s t i n g s 
Appendix 1. THE F I L E SEARCH ROUTINES 
























































Bede College Record System (BCRS) c o n s i s t s of a s u i t e of four 
programmes known as R, F, I and D (Records, Frequencies, 
I n t e l l i g e n c e and Data Interchange). 
Programme R e s t a b l i s h e s and maintains the student records. 
Programme F provides frequency counts on the demographic infor-
mation and Programme I on the I n t e l l i g e n c e t e s t scores. 
Programme D provides the card output f o r the Data Interchange 
System with the D.E.S. at Darlington. 
The BCRS system i s described i n the document 'BCRS .... Bede 
College Record System', A p r i l 1973, and repeated reference 
w i l l be made to that document i n t h i s r e p o r t . 
During the development of the system the following points have 
been observed: 
1.1 Wherever p o s s i b l e programme v a r i a b l e names have the 
same meaning throughout the system. 
1.2 The programme s t r u c t u r e i s s i m i l a r i n a l l programmes. 
1.3 The format of the Option Parameter card i s c o n s i s t e n t 
throughout. 
1.4 The format and documentation of error/warning messages 
i s c o n s i s t e n t throughout. 
1.5 The format of the output t i t l e s and the v e r i f i c a t i o n 
of the option parameters i s c o n s i s t e n t throughout, 
1.6 Programme termination occurs when the e n d - o f - f i l e i s 
encountered on the. input f i l e (scards) or i n the case 
of programme D when the e n d - o f - f i l e i s encountered on 
the T r a n s a c t i o n f i l e . 
1.1 Programme V a r i a b l e s 
The r e c o r d s t r u c t u r e and the programme v a r i a b l e s used are 
di s c u s s e d i n the next s e c t i o n . The cro s s reference and a t t r i -
butes t a b l e s provided by the PL/1 compiler (see 3,3, 4,3, 5,3 
and 6,3) provide the dimensions and the a t t r i b u t e s of these 
v a r i a b l e s . 
1.2 Programme St r u c t u r e 
The s t r u c t u r e of the BCRS programmes can be summarised as 
follows? 
1.2.1 Record, v a r i a b l e and f i l e d e c l a r a t i o n s 
T h i s s e c t i o n contains the d e c l a r a t i o n s o f the s t r u c t u r e RECORD, 
the programme v a r i a b l e s used and the programme f i l e s used. 
1.2.2 Procedures 
T h i s s e c t i o n contains the i n t e r n a l procedures d i s c u s s e d i n the 
programme i n t r o d u c t i o n s (see 3.1, 4.1, 5.1 and 6.1).. 
1.2.3 Programme c o n t r o l s e c t i o n 
T h i s s e c t i o n i s r e s p o n s i b l e f o r the input and the v e r i f i c a t i o n 
of the option parameter card, f o r the input of the data constants 
i f r e q u i r e d , and f o r the t r a n s f e r of programme c o n t r o l to the 
requested option c o n t r o l s e c t i o n . 
1.2.4 Option c o n t r o l s e c t i o n s 
I n the.case of Programme D t h i s s e c t i o n should be considered as 
the T r a n s a c t i o n Control s e c t i o n . I t i s responsible f o r the 
execution of the requested option or t r a n s a c t i o n and f o r the 
output of any r e s u l t s . 
1.2.5 The e x t e r n a l procedure CON 
The e x t e r n a l procedure CON i s r e q u i r e d by programmes R, F and D. 
The procedure i s CALLED from the programme c o n t r o l s e c t i o n and 
i s r e s p o n s i b l e f o r the input of the data constants. 
1.3 The Option Parameter Card 
The Option Parameter card which i s d i s c u s s e d i n d e t a i l i n s e c t i o n 
5 of 'BCRS .... Bede College Record System' allows the user to 
inform BCRS which, option i s requested and which data f i l e i s to 
be used. The card i s a l s o used to provide option parameters i f 
and when r e q u i r e d . 
The format of the Option Parameter card takes the f o l l o w i n g form 
i n a l l programmes: 
F i e l d Columns 
1 1 - 8 The name of the data f i l e 
2 10-17 The name of the data constants f i l e 
3 19-22 The year of the data f i l e 
4 24-25 The requested option 
5 27-> Option parameter i f any, terminated 
by a semicolon preceded by a space 
N.B. As no options are a v a i l a b l e with programme D, f i e l d 4 should 
be omitted. I n programme I the data constants f i l e i s not 
r e q u i r e d and f i e l d 2 can be omitted. 
The Option parameters are l i s t e d on page 25 and d i s c u s s e d on pages 
26 t o 43 of 'BCRS .... Bede College Record System',. The input of 
the parameter values i s by means of the PL/1 GET DATA i n s t r u c t i o n 
(see IBM PL/1 Language Reference Manual C28-82^1, page 106^^^K 
1.4 Error/Warning Messages 
The error/warning messages are given i n Appendix 4 of 'BCRS 
Bede Coll e g e Record System'. 
The e r r o r and warning messages are divided i n t o three groups, 
t e r m i n a l e r r o r s , e r r o r s , and warnings. The explanation of each 
message takes the following form: 
CLASS i : MESSAGE : The message p r i n t e d by the computer when 
t h i s c l a s s i f i c a t i o n of error/warning a r i s e s . 
PROGRAMME : The programme i n which t h i s message appears. 
OPTIONS : The options i n the programme s p e c i f i e d 
above, which may r a i s e t h i s c l a s s i f i c a t i o n 
of error/warning (not s p e c i f i e d i n 
programme D), 
MESSAGE : The reason f o r the error/warning, 
COMPUTER : The a c t i o n taken by the computer when such 
ACTION an error/warning i s encountered, 
USER : The a c t i o n which should be taken by the 
ACTION user, 
1.5 Option Parameter v e r i f i c a t i o n and output t i t l e s 
The Option Parameters are v e r i f i e d by the Programme Control Section 
and i f found to be i n e r r o r (or not s p e c i f i e d when r e q u i r e d ) , 
d e f a u l t v a l u e s are given (see 'BCRS Bede College Record 
System', page 41). 
As t i t l e s to each option the Programme Control Section p r i n t s the 
fo l l o w i n g : 
BCRS .... BEDE COLLEGE RECORD SYSTEM 
PROGRAMME k 
OPTION REQUESTED XX (Omitted i n Programme D) 
YEAR REQUESTED xxxx 
Th i s i s followed by a l i s t of the Option parameters i n which any 
of the f o l l o w i n g may appear: 
YEAR OF TEST x 
WRL REQUESTED xxx 
WCR REQUESTED x 
VERIFICATION PRINT REQUIRED 
DES 0/P REQUIRED 
FREQUENCY TABLES REQUIRED 
PRINT INDICATOR x 
NORM TABLE REQUIRED x 
where x i s used t o denote the value of the corresponding parameter, 
and k t o denote the programme name. 
1,6 Programme Termination 
I n programmes R, F and I the Option Parameter Card i s responsible 
f o r the t r a n s f e r of c o n t r o l from the Programme Control S e c t i o n 
t o the requested Option Control S e c t i o n . On the s u c c e s s f u l 
termination of the execution of the requested option, c o n t r o l 
i s passed back to the Programme Control S e c t i o n and the next 
Option Parameter Card i s read. I f an e n d - o f - f i l e i s encountered 
the programme w i l l terminate. 
With programme D normal programme termination takes place when 
the e n d - o f - f i l e i s encountered on the Tra n s a c t i o n f i l e . The 
t r a n s a c t i o n f i l e i s e s t a b l i s h e d by programme R (see 'BCRS .... 
Bede College Record System', page 2 2 ) . 
The Source Programme L i s t i n g s 
The f i r s t DATA BLOCK on the magnetic tapes KT-fiBflA and E S S S B 
contain the source code of the BCRS programmes. 
T h i s data block may be di v i d e d as f o l l o w s : 
Programme R .... l i n e s 1 to 927 i n c l u s i v e 
Programme F .... l i n e s 928 t o 1623 i n c l u s i v e 
Programme I .... l i n e s 1624 to 2205 i n c l u s i v e 
Programme D .... l i n e s 2206 to 2589 i n c l u s i v e 
2. PROGRAMME VARIABLES 
Th i s s e c t i o n d i s c u s s e s the programme v a r i a b l e s used i n the BCRS 
programmes. Wherever p o s s i b l e the v a r i a b l e names used have the 
same meaning throughout. 
2.1 The reco r d s t r u c t u r e 
The PL/1 s t r u c t u r e known as RECORD provides storage f o r a student's 
record. T h i s s t r u c t u r e i s BASED on the p o i n t e r PTR and t o t a l s 
2416 bytes. 
The s t r u c t u r e of RECORD i s as f o l l o w s : 


















































































D.E.S. Reference No. 
Name 
Previous surname 




Date of b i r t h c e r t i f i c a t e 




Over 25 occupation 
R e l i g i o n 
Confirmation 
Date of b i r t h 
Teachers' t r a i n i n g (from, to) 
Authority/Country 
Authority No. 
P o s i t i o n i n family 
No. of schools attended 
Schools 
No. of q u a l i f i c a t i o n s recorded 
Q u a l i f i c a t i o n s 
U n i v e r s i t y or college attended 
F u l l time or part time 
From, t o 
U n i v e r s i t y or other 
T i t l e of Degree 
Hons/Pass,Class/Division 
Main s u b j e c t s 
Date of Award 
Diploma i n Art and Design 
Diploma confirmed 
National Diploma confirmed 
Other A r t q u a l i f i c a t i o n s 
Other Art q u a l i f i c a t n s . confirme 
Excepted by A.T.O. 




L a t e s t entry i n D e t a i l s 
of Course array 
D e t a i l s of course 
D e t a i l s of course 
D e t a i l s o:: cour je 
D e t a i l s of coursie 




Annual Progress Vector 
L a s t entry i n AP Vector 
F i e l d keys 






Standard Ten (Sten) scores 
The c h a r a c t e r '*' i s used t o denote t h a t the s t r u c t u r e v a r i a b l e 
name r e f e r s t o an a r r a y . The u t i l i s a t i o n of these v a r i a b l e s i s 





••3 • • •• DCK*,*) 
•3 / • DC46(*) 
3 DC49(*) 
2 FINALS. . 
• 3 TC 
3 ws 
3 BE 












Teachers' t r a i n i n g , from, t o : TTFT(2,2) 
TTFT(1,1) i s used t o record the date when t e a c h e r s ' t r a i n i n g began 
and TTFT(1,2) records the date when t r a i n i n g ended. I f the student 
withdraws from the Co l l e g e , TTFT(2,1) records the c h a r a c t e r s 
'WITH r ' where ' r ' i s used t o denote the reason f o r withdrawal, 
TTFT(2,1) records the c h a r a c t e r s 'LEFT' i f the student completes 
h i s course, TTFT(2,2) i s not used. 
Schools attended: SCH(10) 
The a r r a y SCH records information about the schools attended. 
The maximum number recorded i s 10, the a c t u a l number SCHNO, Each 




1 c h a r a c t e r 
2 c h a r a c t e r s 
2 c h a r a c t e r s 
Q u a l i f i c a t i o n s recorded: QUAL(30) 
q u a l i f i c a t i o n i s recorded as 10 c h a r a c t e r s as f o l l o w s : 
y e a r of examination 2. c h a r a c t e r s 
type of examination 3 c h a r a c t e r s 
s u b j e c t code 3 c h a r a c t e r s 
grade 1 c h a r a c t e r 
p a s s / f a i l 1 c h a r a c t e r 
Study f o r d e g r e e ( s ) : UNC0L(2) , FPT(2) and FT(2) 
Degree(s) h e l d : UN0TH(2) , DEG(2) , HPCD(2) , SUB(2) and DATT(2) 
Other A r t q u a l i f i c a t i o n s : 0Q(2) and 0QC(2) 
I n these t h r e e s e c t i o n s storage i s a v a i l a b l e f o r two complete 
e n t r i e s . T h i s corresponds to the form of the Bede College Record 
card (see 'BCRS .... Bede College Record System', page 5 0 ) . 
Course codes: CODES(4) 
CODES records the course codes as f o l l o w s : CODES(1) records the 
Main Subject code, and CODES(2) records the 2nd/Prov. subje c t 
code. CODES (3) and CODES (4) are not used but correspond to the 
f i e l d s a v a i l a b l e on card B of the Bede College Record card. 
D e t a i l s of course: DC(4,24:64), DCl(4,26:30), DC46(4) and DC49(4) 
Storage i s a v a i l a b l e f o r four complete e n t r i e s i n the s e c t i o n 
D e t a i l s of Course. The l a t e s t e ntry i s marked by the v a r i a b l e LE 
and i f more than four changes are recorded the fourth entry w i l l 
be o v e r w r i t t e n . The f i r s t e n try records the d e t a i l s of course 
on admission. Reference should be made to the s e c t i o n D e t a i l s of 
Course on card B of the Bede College Record card. 
Each e n t r y c o n s i s t s of the following: 
DC(*,24) Year of student's course 
DC(*,25) R e p e t i t i o n 
DC1(*,26) Late student's year begins (month). 
DC1(*,27) (year) 
DC1(*,29) Expected end of student's course (month) 
DC1 (* ,30) (year) 
DC(*,32) A.T.O. approval to shortened course 
DC(*,34) Scope of t r a i n i n g : 5 to 7 
DC(*,35) 7 to 9 
DC(*,36) 9 to 11 
DC(*,3 7) 11 to 13 
DC(*,38) over 13 
DC(*,41) mentally handicapped 
DC(*,42) not yet decided 
DC(*,43) Number of s u b j e c t s : main 
DC(*,44) s u b s i d i a r y 
DC(*,45) undecided 
DC46(*) Code number of main s u b j e c t 
DC49(*) Code number of 2nd/Prov. s u b j e c t 
DC(*,59) Postgraduate courses 
DC(*,64) B.Ed, course 
The remaining a r r a y elements d e c l a r e d are not used but they provide 
storage f o r the e x t r a f i e l d s appearing i n the corresponding s e c t i o n 
of the D.E.S. Form 30 T.T. A l t e r a t i o n s i n the course s t r u c t u r e at 
the College may r e q u i r e the use of these f i e l d s . 
F i e l d keys: FK(100,2) 
The F i e l d Keys FK are dis c u s s e d i n The Annual Progress Vector, 
page 16, . . 
The I n t e l l i g e n c e T e s t s c o r e s : VALUES(2,6), DSCALE(2), AH4(2,3), 
PF16(2,16) and STEN(2,16) 
A complete s e t of I n t e l l i g e n c e T est scores c o n s i s t s of s i x Values 
s c o r e s , one D,Scale s c o r e , three A,H,4 sc o r e s , and 16 scores f o r 
the P,F,16 t e s t s , each with a corresponding Sten score, BCRS 
provides storage f o r two s e t s of such s c o r e s . The f i r s t s e t of 
r e s u l t s VALUESd,*), DSCALE(l) , AH4(1,*), PF16(1,*) and STEN(1,*) 
correspond t o those scores obtained i n the student's f i r s t year 
at C o l l e g e , and the second s e t VALUES (2 , * ) , , DSCALE(2), AH4(2,*), 
PF16(2,*) and STEN(2,*) correspond to the scores obtained i n the 
student's l a s t year a t College. 
2.2 Programme v a r i a b l e s 
The f o l l o w i n g t a b l e provides a l i s t of most of the programme 
v a r i a b l e s used throughout BCRS. V a r i a b l e s included i n the 
s t r u c t u r e RECORD are l i s t e d but c o n t r o l v a r i a b l e s and those of 
l e s s e r importance are omitted. 
V a r i a b l e Usage 
ADIP Diploma i n Art and Design 
ADIPC Diploma i n Art and Design confirmed 
AGF Age frequencies 
AH4 A.H.4 scor e s 
AHF A.H.4 frequencies 
AHST A.H.4 t o t a l s (squared) 
AHT A.H.4 t o t a l s 
AK Authority/Country keys vector 
ALPHA Alphabet 
AP Annual Progress vector 
AQT A ' l e v e l q u a l i f i c a t i o n t a b l e 
ATAB A ' l e v e l t a b l e l i s t 
ATABl A ' l e v e l card column niunber l i s t 
ATO A.T.O. 
AUTH Authority/Country name 
AUTHNO Authority/Country number 
AUTR Authority/Country name l i s t 
AUTRl Authority/Country code l i s t 
B l l Mathematics obtained b i t 
B61 E n g l i s h language obtained b i t 
BOON Procedure CON c a l l i n g b i t 
BE B.Ed. 
BMAX F i l e d ivided b i t 
C L a b e l i n programmes F and I 
C Card image i n programme D 
C4FLAG Optional card 4 b i t 
CAQ Counter, A ' l e v e l q u a l i f i c a t i o n s 




















































Student C h r i s t i a n names 
Condition l a b e l a r r a y 
Course codes 
Condition f o r t e s t value 
Confirmation 
Continuation f l a g 
Counter, 0 ' l e v e l q u a l i f i c a t i o n s 
Course/subject change 
Counter, CSE q u a l i f i c a t i o n s grade 1 
Date of award of degrees held 
D e t a i l s of course 
D e t a i l s of course 
D e t a i l s of course 
D e t a i l s of course 
N a t i o n a l Diploma i n Design confirmed 
T i t l e of degree hel d 
D.E.S, Tr a n s a c t i o n F i l e parameter 
D.E.S, output required b i t 
D,E.S. Number l i s t 
D.E.S. Nvimber of current record 
D.E.S. Number required i n search routine 
D.E.S. Number 
D.E.S. output f i l e s t a t u s b i t 
Degree h e l d . Awarding Body 
Degree he l d , type 
Degree h e l d , year 
Date of b i r t h 
Date of b i r t h c e r t i f i c a t e confirmed 
Date of b i r t h l i s t 
D.Scale score 
D.Scale frequencies 
D.Scale t o t a l s (squared) 
D.Scale t o t a l s 
Date v a r i a b l e 
End of surname marker 
Frequency t a b l e s r e q u i r e d b i t 
Name of data f i l e 
Name of data contents f i l e 
End of course date 
F i e l d keys i n Annual Progress vector 
P o s i t i o n i n family frequencies 
P o s i t i o n i n family 
U n i v e r s i t y or col l e g e attended ( F u l l / P a r t time) 
Frequency t a b l e s required parameter 
u n i v e r s i t y or col l e g e attended (From, to) 
Geographical regions 
Geographical regions 
H o h s / P a s s / C l a s s / d i v i s i o n of degree 
Update information storage vector 
I n t e l l i g e n c e T e s t b i t 
Value r e q u i r e d 
Variable Usage 
KC Counter, used in procedure FIND 
KT Counter, number of students 
L Labels 
LB Last blank i n request t r a n s l a t i o n / l e f t b i t 
LE Latest entry i n Details of Course arrays 
LEAP Latest entry in Annual Progress vector 
LEN Length of course 
LK Counter, lo g i c a l operators within request 
LL Length of user's request 
LOP Logical operator vector 
LPB Left print b i t 
MAF Marital status frequency 
MART Marital status 
MK Marital status code 
MNT Maximum score possible i n P.P.16 te s t s 
NALC Number of A*level codes 
NAME Name of student 
NAML Name l i s t 
NB Next blank i n request translation 
NORM Tables of norms for college students 
N0RM2 Tables of norms for college students 
NT Norm table required 
NTT Norm table required parameter 
OAF Area codes (pre-1972) 
OAK Area codes (pre-1972) 
OK Over 25 occupation codes 
OKB Old codes b i t 
OPOCF Parent/Guardian frequencies (pre-1972) 
OPSOK Parent/Guardian/Student code (pre-1972) 
OPT Requested option 
OQ Other Art qualifications 
OQC Other Art qualifications confirmed 
OQT O'level q u a l i f i c a t i o n table 
ORF Religion frequencies (pre-1972) 
ORK Religion codes (pre-1972) 
OV25 Over 25 student occupation 
OVF Over 25 occupation frequencies 
PB Print b i t 
PCOND Possible r e l a t i o n a l operators 
PF16 P.F.16 scores 
PFF P.F.16 frequencies 
PFK P.F.16 t e s t codes 
PFST P.F.16 t o t a l s (squared) 
PFT P.F.16 t o t a l s 
PI Print indicator 
PNAME Previous surname 
POCC Parent/Guardian occupation 
POF Parent/Guardian occupation frequencies 
POSEND Position of end of update entry 
POSEQ Position of equals sign within update entry 































































Qualification r e s u l t 
Qualification recorded 
Number of qualifications recorded 
Qualification year 
Label array of required items 




User's required item 
User's required item 
User's required item 
User's request 
Geographical region frequencies 
Required item within request 
Religion codes 
Religion frequencies 
Remaining point b i t 
Number of school attended 
School type frequencies 
School attendance array 
Number of school attended 
School type codes 
Settlement 
Sex 
Sten score frequencies 
Student occupation 
Sten t o t a l s (squared) 
Sten to t a l s 
School type 
Start date 
Standard Ten (STEN) scores 
Settlement frequencies 
Settlement codes 
Main subjects of degree held 
Subsequent career 
Print suppression b i t 
Sex frequency 
School year (from) 
School year (to) 
Switch b i t in sort routines 
Teachers' C e r t i f i c a t e 
T i t l e of student 
D.E.S. Transaction number 
Teachers' training (from, to) 
Type of student 
University or college attended for degree study 























Study of Values scores 
Values frequencies 
V e r i f i c a t i o n print 
V e r i f i c a t i o n print b i t 
Ve r i f i c a t i o n print indicator 
Values t o t a l s (squared) 
Values to t a l s 
Withdrawal b i t 
Withdrawn code 
Withdrawn code required 
Date of withdrawal 
Withdrawal print b i t 
Withdrawn, remaining, left.codes required 
Wing Science 
Character st r i n g of i characters 
Character st r i n g varying length (max 3) 
Year confirmed 
Year of data f i l e 
Required year of t e s t 
Year of test parameter 
2.3 Programme f i l e s 
BCRS uses three PL/1 programme f i l e s , STUDENT, CONST and DIC. 
The f i l e STUDENT refers to the f i l e containing the students' records. 
I t i s a RECORD f i l e with CONSECUTIVE organisation and accessed in a 
SEQUENTIAL manner. I t i s opened with one of the options INPUT, 
OUTPUT or UPDATE depending on the programme option required, and i t 
contains unblocked fixed length records of 2416 bytes. 
The f i l e CONST i s a STREAM f i l e with CONSECUTIVE organisation and 
accessed in a SEQUENTIAL manner. I t i s used by the procedure CON 
and refers to the f i l e containing the Data Constants. 
The f i l e DIC i s also a STREAM f i l e with CONSECUTIVE organisation and 
accessed i n a SEQUENTIAL manner. I t refers to the TRANSACTION FILE 
established by progreimme R and used by programme D. 
A l l three f i l e s are opened with the TITLE option, allowing the user 
to specify on the Option Parameter Card the t i t l e (name) by which 
that f i l e i s to be known during the execution of that particular 
programme option. The t i t l e of the f i l e STUDENT i s specified i n 
columns 1 to 8 of the Option Parameter Card, the t i t l e of the f i l e 
CONST i n columns 10 to 17, and the t i t l e of the f i l e DIC by the 
option parameter DES. 
Consider the following ERUN command: 
ERUN reqdprog+*PLlLIB PAR=FN1=MTSFN1 FN2=MTSFN2 FN3=MTSFN3 
then i f the filename given on the Option Parameter Card was 'FNl' 
the actual MTS f i l e used would be 'MTSFNl', whereas i f the Option 
Parameter Card contained the filename 'FNS' the associated MTS f i l e 
would be 'MTSFN3'. 
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3. PROGRAMME R 
3.1 Programme introduction 
Programme R may be considered as the main programme in BCRS since 
i t i s responsible for the establishment and maintenance of the 
students' records. The Programme Options provided by programme R 
are discussed in section 4 of 'BCRS .... Bede College Record 
System' and can be summarised as follows: 
Option 1. Admission of records to BCRS. 2. Input of Intelligence Test records. 3. Annual Record Update. Transaction f i l e established 
for those leaving. 
4. Set Withdrawal Code. Transaction f i l e established 
for withdrawals. 
5. Admissions l i s t i n g for D.E.S. 
6. F i l e and Record l i s t i n g s . 
7. Late Admissions, i . e . transfers from other Training 
establishments. Transaction f i l e established for 
late admissions. 
8. Change of course/subjects. Transaction f i l e 
established for a change of course/subject. 
9. Record f i e l d a l t e r a t i o n s . Specified record print 
routine. 
10. Transaction f i l e established for Admissions. 
The programme structure can be divided into five sections. 
1. Declarations 
1.1 Record declarations 
1.2 Variable declarations 
1.3 F i l e declarations 
2. Procedures 2.1 RECIN, Record input 2.2 CHECKREC, Record checking routine 
2.3 ITRECIN, Intelligence Test Record input 
2.4 UPDATE, Record Update routine 
2.5 SPNT, F i l e l i s t i n g output routine 1 
2.6 PRINT, F u l l print of current record 
2.6.1 CDATE, Date print routine 
2.6.2 GENPNT, General Information print routine 
2.6.3 COUPNT, Course Details print routine 
2.6.4 SAQPNT, Previous Education print routine 
2.6.5 APPNT, Annual Progress print routine 
2.7 SPNTl, F i l e l i s t i n g output routine 2 
2.8 DESPNT, D.E.S. l i s t i n g output routine 
3. Programme Control Section 
4. Option Control Section 
5. Procedure CON, Data Constants input routine 
1. Declarations 
The record, variable and f i l e declarations are discussed in 
section 2, page 5. 
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2. Procedures 
The function performed by the programme procedures are as follows: 
2.1 RECIN: This procedure i s responsible for the input of a 
student's record. The format in which the record should 
be prepared i s given in 'BCRS .... Bede College Record 
System', Appendix 2, 2.1. 
2.2 CHECKREC: This procedure i s responsible for the v e r i f i c a t i o n 
of certain of the data values. The following f i e l d s are 
checked: Age, Sex, Marital Status, Religion, Settlement, 
Region, Parent/Guardian Occupation, Student Occupation, 
Over 25 Occupation, Family Position, and a Start Date check. 
A CLASS E error/warning message w i l l be given for any of 
the above values recorded which f a l l outside the permissible 
range for that f i e l d . 
2.3 ITRECIN: This procedure i s responsible for the input of the 
Intelligence Test records and for the calculation of the 
STEN scores for the P.F.16 t e s t s . Each Intelligence Test 
score i s v e r i f i e d to ensure that i t l i e s within the permis- . 
s i b l e range for that t e s t , and only i f a l l the P.F.16 scores 
are v a l i d w i l l the STEN scores be calculated. The format 
in which the Intielligence Test scores should be prepared i s 
given in 'BCRS .... Bede College Record System', Appendix 
2, 2.3. 
2.4 UPDATE: This procedure i s responsible for the input of the 
course re s u l t s throughout the student's career. The format 
in which the information to be added to the records should 
be prepared i s given in 'BCRS .... Bec'e College Record 
System', Appendix 2, 2.2. This infoimation i s recorded 
in the Annual Progress Vector and i s discussed l a t e r in 
t h i s section. 
2.5-2.8 The PRINT routines: The p r i n t routines consist of procedures 
SPNT, PRINT, SPNTl and DESPNT. 
C a l l s on the routines SPNT, PRINT and SPNTl are controlled 
by the option parameter. PI. The following table l i s t s the 
procedures used for each value of PI. 
PI PROCEDURE PROCEDURE TASK 
1 PRINT F u l l print of current record 
2 SPNT D.E.S. Nos. only printed 
3 SPNT L i s t ordered alphabetically 
4 SPNTl L i s t ordered alphabetically within course code 
The procedure PRINT i s also used to P^°^i^^^^i^j;5=f^^°^ °^ 
amendments made i f the option parameter VP i s specified. SS^n^P i s specified the variable VPI w i l l be set to provide 
a v e r i f i c a t i o n print as follows: 
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VARIABLE VPI AMENDMENT VERIFICATION 
0 Withdrawal 
1 Change of course/subject 
2 Record update 
3 F u l l print of current record 
The output given by these procedures i s discussed in 'BCRS 
.... Bede College Record System', page 27. 
The procedure DESPNT i s used to provide the record l i s t i n g s 
required by the D.E.S. (see 'BCRS .... Bede College Record 
System', Option 5, page 18). 
Procedure u t i l i s a t i o n 
The following table l i s t s the procedures used by each option. 
Option RECIN CHECKREC ITRECIN UPDATE SPNT PRINT SPNTl DESPNT 
1 RECIN CHECKREC 
2 ITRECIN 
3 UPDATE PRINT* 
4 PRINT* 
5 DESPNT 
6 SPNT"^  PRINT"^ SPNTl 




*In Options 3, 4, 8 and 9 the procedure PRINT w i l l only be called 
i f a v e r i f i c a t i o n p r i n t i s specified on the Option Parameter Card, 
"""in Option 6 the value of the Option Parameter PI controls which 
of the procedures SPNT, PRINT or 5PNT1 w i l l be called. 
3. . Programme control section 
The Programme Control Section v e r i f i e s the Option Parameters speci-
f i e d on the Option Parameter Card, c a l l s the external procedure 
CON i f required and transfers control to the requeisted Option 
Control Section. 
4. Option control section 
The Option Control Section can be divided into three parts as 
fbllowsf: 
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4.1 Options 1 and 7, These options require that the f i l e STUDENT 
be opened with the OUTPUT option since both options establish 
records in a specified f i l e , 
4.2 Options 2,3,4,8 and 9. With these options the f i l e STUDENT i s 
opened with the UPDATE option and the Specific Record Selec-
' tion method discussed i n Appendix 1 i s used to locate the 
record to be updated. 
4.3 Options 5,6 and 10. With these options the f i l e STUDENT i s 
opened with the INPUT option and each involves a complete 
pass through a l l the records in the specified f i l e . See 
F i l e Search Routines, Appendix 1. 
5, Procedure CON 
The procedure CON i s responsible., for the input of the Data Constants 
from the Data Constants F i l e , see section 7, page 27. 
The Annual Progress Vector 
The Annual Progress Vector (AP) i s used to record the course results 
throughout a student's career. The vector provides storage for 802 
characters in which there may be 100 entries. 
Entries are recorded in the order in which they are presented. The 
position of the i^h entry in the AP Vector i s recorded in the F i e l d 
Key Vector F K ( i , l ) , and the length of that entry in FK( i , 2 ) . The 
length of each entry includes the character '*' as a delimiter 
between recorded e n t r i e s . 
Additional information w i l l always be added to the end of that already 
contained i n the vector and where a f i e l d it; respecified the original 
entry w i l l be overwritten. The variable LEiVP i s used to record the 
next free location in the vector. The addition and removal of infor-
mation from the vector can be shown diagraramatically as follows: 
Consider the AP Vector as containing entries corresponding to the 
f i e l d s A1,A10,A16,A5 and A4 in that order as i s shown below: 
Al A10 A16 A5 A4 (AP Vector) 
then the addition of an entry corresponding to the f i e l d A3 w i l l give: 
Al A10 A16 A5 A4 A3 (AP Vector) 
whereas the respecification of A10 w i l l give: 
(AP Vector) Al A16 A5 A4 A10 
and the subsequent removal of A5 by specifying *A5=* w i l l give. 
(AP Vector) Al A16 A4 A10 
In each case the variable LEAP w i l l be ^^^^ered appropriately as w i l l 
the F i e l d Keys corresponding to the f i e l d s amended. 
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The Structure RECL 
The array of structures RECL is, used to provide temporary storage 
to those parts of the records which are required in ordered l i s t i n g s . 
I t includes the variables: 
;NAML Name l i s t 
DESL. D.E.S. Nvunber l i s t 
DOBL Date of Birth l i s t 
START Start date 
FIN End of Course date 
TYPE Type of Student 
DHT Degree held, type 
DHY Degree held, year 
DHB Degree held. Awarding Body 
The dimension of RECL i s 500, thus allowing a maximum of 499 
students to be recorded. One structure, the (KT+l)th, i s used 
in the sort routine where KT i s .the number of students recorded. 
I f the number of students appearing in the f i l e exceeds 499 the 
output w i l l be divided into gtoups of 499 records. Record 
ordering w i l l be relevant only within each group. The following 
message w i l l also be printed: 
********WARNING********MAXIMUM SIZE REACHED...FILE DIVIDED 
Data Conversion Errors 
In programme R data conversions are performed in several places. 
I f a conversion error a r i s e s during one of these conversions the 
following message w i l l be printed: 
********DATA CONVERSION ERROR******** 
CURRENT D.E.S.NO. d.e.s.no. 
where d.e.s.no. refers to the D.E.S. No. of the current record. 
The probable cause of such an error i s an improperly coded data 
item and as PL/1 reattempts the conversion t h i s message w i l l be 
followed by the standard system error message (IHE604I) providing 
the programme statement number on which the error arose. 
3.2 Programme L i s t i n g 
The l i s t i n g of the source code of programme R i s given in PART 2. 
3.3 Compiler L i s t i n g 
The l i s t i n g of the output produced by the PL/1 Compiler during 
the compilation of programme R i s given in PART 2. 
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4. PROGRAMME F 
4.1 Programme Introduction 
Programme F provides frequency counts on the demographic information, 
The Programme Options provided are discussed in 'BCRS^.... Bede 
College Record System', section 4, and can be summarised as follows: 
Option 1. General Information Fre'quency Tables 
2. Interrogation Routines with Optional 
Frequency Tables 
The programme structure can be divided into five sections: 
1. Declarations 
1.1 Record declarations 
1.2 Variable declarations 
1.3 F i l e declarations 
2. Procedures 
2.1 TRANS, Request translation routine 
2.2 LOCTST, Request evaluation routine 
2.2.1 FIND, Record f i e l d association routine 
2.2.2 TEST, Simple Request t e s t routine 
2.3 SPNT, Short print routine 
2.4 RFREQK, Record frequency keys 
2.5 RECFREQ, Record frequencies 
2.6 RECFPNT, Record frequency print routines 
3. Programme Control Section 
4. Option Control Section 
5. Procedure CON, Data Constants input routine 
1. Declarations 
The record, variable and f i l e declarations are discussed in 
section 2, page 5. 
2. Procedures 
The functions performed by the programme procedures are as follows: 
2.1 TRANS: This procedure i s responsible for the translation of 
a user's request and i s discussed i n Phase. 1 of the 
Evaluation of a Request, Appendix 2. 
2.2 LOCTST: This procedure which includes the procedures FIND 
and TEST i s responsible for providing an accept/reject 
answer for a Request with the current record. The pro-
cedure i s discussed i n Phase 2 of the Evaluation of a 
Request, Appendix 2. 
2.3 SPNT: This procedure i s used to provide a l i s t of a l l the 
D.E.S. Nos. of a l l students included within a selected 
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sample. The printing of t h i s l i s t i s suppressed i f . the 
number of students included exceeds 1000. 
2.4 RFREQK: This procedure i s responsible for printing the 
Frequency Table Keys of the codes used. 
2.5 RECFREQ: This procedure i s responsible for accvimulating the 
frequency t o t a l s . Recorded values are checked to ensure 
the.t they are within the permissible range for that f i e l d . 
I f they f a l l outside t h i s range a CLASS E error/warning 
message is-printed and the recorded value ignored. 
2.6 RFREQPNT: This procedure i s responsible for printing the 
frequency tables. 
Procedure u t i l i s a t i o n . 
The following table l i s t s the procedures used by each option. 
Option TRANS LOCTST SPNT RFREQK RECFREQ RFREQPNT 
1 SPNT RFREQK RECFREQ RFREQPNT 
2 TRANS* LOCTST SPNT RFREQK"'" RECFREQ"*" RFREQPNT"*" 
'^Procedures TRANS and LOCTST are not called with the special 
request, REQUEST='*', provided by Option 2. 
'*'The procedures RFREQK, RECFREQ and RFRE-jPN"; w i l l caiy be called 
when the optional frequency tables provided by Option 2 are 
required, or when the special request REQUEST='*' i s required. 
3. Programme Control Section 
The Programme Control Section v e r i f i e s the Option Parameters 
specified on the Option Parameter Card, c a l l s the external pro-
cedure CON i f required, and transfers control to the requested 
Option Control Section. . . 
4. Option Control Section 
The Option Control Section can be divided into two parts as 
follows: 
4.1 Options 1 and 2 which require a complete pass through the 
specified f i l e , see The F i l e Search Routines, Appendix 1. 
4.2 Option 2 with the spec i a l case REQUEST='*' which requires 
the S p e c i f i c Selection method discussed i n Appendix 1. 
in both cases the f i l e STUDENT i s opened with the INPUT option. 
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5. Procedure CON 
The procedure CON i s responsible for the input of the Data Constants 
from the Data Constants F i l e , see section 7, page 27. 
4.2 Programme. L i s t i n g 
The l i s t i n g of the source code of programme F i s given in. PART 2. 
4.3 Compiler L i s t i n g 
The l i s t i n g of the output produced by the PL/1 Compiler during the 
compilation of programme F i s given i n PART 2. 
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5. PROGRAMME I 
5.1 Programme Introduction 
Programme I provides frequency counts on the Intelligence Test 
scores. The four Programme Options provided are discussed in 
'BCRS .... Bede College Record System', section 4, and can be 
summarised as follows: 
Option 1. Intelligence Test t o t a l s , means and standard 
deviations 
2. Intelligence Test Frequency Tables . 
3. Intelligence Test f i l e and record l i s t i n g s 
4. Interrogation routines 
The programme structure can be divided into four sections. 
1. Declarations 
1.1 Record declarations 
1.2 Variable declarations 
1.3 F i l e declarations 
2. Procedures 
2.1 ITTMS, Intelligence Test t o t a l s , means and 
standard deviations 
2.2 ITFREQ, Intelligence Test Frequencies 
2.3 SPNT, Short print routine 
2.4 PRINT, Print routine 
2.5 ITPTMS, Pri n t routine for t o t a l s , means 
and standard deviations 
2.6 ITPFREQ, Print routine for Frequency tables 
2.7 TRANS, Request translation routine 
2.8 LOCTST, Request evaluation routine 
2.8.1 FIND, Record f i e l d association routine 
2.8.2 TEST, Simple Request t e s t routine 
3. Programme Control Section 
4. Option Control Section 
4.1 Options 1,2,3 and 4 
4.2 Option 4, special case REQUEST='*' 
1. Declarations 
The record, variable and f i l e declarations are discussed in 
section 2, page 5. 
2. Procedures 
The functions performed by the programme procedures are as follows; 
2.1 ITTMS: This procedure i s responsible for accumulating the 
to t a l s of the t e s t scores and for the accumulation of the 
to t a l s of the squares of these scores. 
2.2 ITFREQ: This procedure i s responsible for accumulating the 
frequency count t o t a l s . 
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In the above procedures each score i s checked to ensure that i t 
l i e s within the permissible range for that t e s t . I f the score 
l i e s outside the specified range a CLASS F error/warning message 
i s printed and the score i s ignored. 
2.3 SPNT: This procedure i s used to provide a l i s t of the D.E.S. 
Nos. of a l l students included within a selected sample. 
The printing of t h i s l i s t i s suppressed i f the number of 
students included exceeds 1000. 
2.4 PRINT: This procedure i s responsible for providing a print 
of the Intelligence Test scores. 
2.5 ITPTMS: This procedure i s responsible for the calculation 
of the mean score and the standard deviation for each 
t e s t . The procedure also provides a print routine for 
the output of the t o t a l s , means and standard deviations. 
In the above procedure i f x i i s the score obtained by student i 
in t e s t X, then the mean i s calculated as: 
for i = l to n, 
where n i s the number of students included. 
and the standard deviation i s calculated as: 
2.6 ITPFREQ: This procedure i s responsible for the output of the 
frequency tables. 
2.7 TRANS: This procedure i s responsible for the translation of 
a user's request and i s discussed in Phase 1 of the 
Evaluation of a Request, Appendix 2. 
2.8 LOCTST: This procedure which includes the procedures FIND 
and TEST i s responsible for providing an accept/reject 
answer for a Request within the current record. The 
procedure i s discussed i n Phase 2 of the Evaluation of 
a Request, Appendix 2. 
Procedure u t i l i s a t i o n 
The following table l i s t s the procedures used by each option. 
Option ITTMS ITFREQ SPNT PRINT ITPTMS ITPFREQ TRANS LOCTST 
1 ITTMS SPNT ITPTMS 
2 ITFREQ SPNT ITPFREQ 
3 SPNT PRINT 
4 ITTMS ITFREQ SPNT ITPTMS ITPFREQ TRANS* LOCTST 
•Procedures TRANS aind LOCTST are not called with the special 
request, REQUEST='*', provided by Option 4. 
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3. Programme Control Section 
The Programme Control Section v e r i f i e s the Option Parameter 
specified on the Option Parameter Card and transfers control 
to the requested Option Control Section. 
4. Option Control Section 
The Option Control Section can be divided into two parts as 
follows: 
4.1 Options 1,2,3 and 4 which require a complete pass through 
the specified f i l e , see The F i l e Search Rouhints, 
Appendix 1. 
4.2 Option 4 with the special case REQUEST='*' which requires 
the S p e c i f i c Record Selection method discussed in 
Appendix 1. 
In both cases the f i l e STUDENT i s opened with the INPUT option. 
Record re j e c t i o n with Option 4 
With Option 4 a record without Intelligence Test information w i l l 
be rejected and the Request not evaluated. In such cases a 
CLASS L error/warning message w i l l be printed which does NOT 
necessarily mean that the record would have been accepted had 
Intelligence Test scores been available. 
5.2 Programme L i s t i n g 
The l i s t i n g of the source code of programme I i s given in PART 2 
5.3 Compiler L i s t i n g 
The l i s t i n g of the output produced by the PL/1 Compiler during 
the compilation of programme I i s given in PART 2. 
23 
6. PROGRAMME D 
6.1 Programme Introduction 
Programme D provides the card output for the Data Interchange system 
with the D.E.S. at Darlington. The transactions provided are 
discussed i n sections 4 and 7 of 'BCRS .... Bede College Record 
System' and can be summarised as follows: 
Transaction 01 Admissions 
11 Change of course/subject, including the 
extension to the B.Ed, course 
12 Withdrawals/End of course 
15 Re-admission, i , e , transfer from other 
Training Establishments 
The programme structure can be divided as follows: 
1. Declarations 
1.1 Record declarations 
1.2 Variable declarations 
1.3 F i l e declarations 
2. Procedures 
2.1 NMON, New Month calculation routine 
2.2 DKEY, Card Key routine 
2.3 DCOUR, Details of Course 
2.4 QUT^C, Qualification calculation routines 
2.5 DESADM, Admissions 
2.6 DESWOL, Withdrawals/End of course 
2.7 DESCOCH, Change of course/subject/college 
3. Programme Control Section 
4. Transaction Control Section 
5. Procedure CON, Data Constants input routine 
1. Declarations 
The record, variable and f i l e declarations are discussed i n 
section 2, page 5. 
2. Procedures 
The functions performed by the programme procedures are as follows: 
2.1 NMON: This procedure i s responsible for reducing a 6 character 
date of the form 'DDMMYy' to a 5 character date of the form 
'DDMYY•, coding the months January to September as 1 to 9, 
October as '&', November as '-', and December as '0'. 
2.2 DKEY: This procedure i s responsible for providing information 
common to a l l D.E.S. transactions. This information 
includes: 
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1. D.E.S. Reference No. (7 characters) 
2. Sex (1 character) 
3. Date of Birth (5 characters) 
4. F i r s t 6 characters of Surname 
2.3 DCOUR: This procedure i s responsible for providing information 
concerning Course Details. . This information i s required by 
Transactions 0 l , 11 and 15. With Transactions 01 and 15 
the Course Details on admission are required ( i . e . the f i r s t 
l i n e i n the section Details of Course). With Transaction 11 
the current Course Details are required ( i . e . those corres-
ponding to the l a t e s t entry (LE) i n the section Details of 
Course). 
2.4 QUALC: This procedure i s responsible for the qualification 
analysis required to produce the information required for 
Card 3 of the D.E.S. Admissions transaction. 
2.5 DESADM: This procedure provides the card output D.E.S. 
Admissions record. Transaction 01. The f u l l record 
consists of five cards of which card 4 i s optional and 
w i l l only appear when required. The format of an 
Admissions record i s given i n ^ BCRS .... Bede College 
Record System', Appendix 3, 3.1. 
2.6 DESWOL: This procedure provides the card output for Transaction 
12. Within the D.E.S. system Transaction 12 performs two 
tasks. BCRS considers Transaction 12 as Withdrawals cmd 
provides the Transaction Number '99' for End of Course 
transactions. The format of the cards provided by the 
procedure i s given i n 'BCRS .... Bede College Record System', 
Appendix 3, 3,2 and 3.5, 
2i7 DESCOCH: This procedure provides the card output for 
Transactions 11 and 15. The format of the cards produced 
i s given i n 'BCRS ..., Bede College Record System', 
Appendix 3, 3.3 and 3,4. 
Procedure u t i l i s a t i o n 
The following table l i s t s the procedures used by each transaction. 
Transaction NMON DKEY DCOUR QUALC DESADM DESWOL DESCOCH 
01 NMON DKEY DCOUR QUALC DESADM 
11 DKEY DCOUR DESCOCH 
12 NMON DKEY DESWOL 
15 NMON DKEY DCOUR DESCOCH 
3. Programme Control Section 
This section v e r i f i e s the Option Parameters specified on the Option 
Pareuneter Card and c a l l s the external procedure CON. 
25 
4. T r a n s a c t i o n Control S e c t i o n 
T h i s s e c t i o n v e r i f i e s the r e q u i r e d t r a n s a c t i o n and c a l l s the 
procedure r e q u i r e d f o r p r o v i d i n g the card output. A CLASS 0 
error/warning message i s p r i n t e d a f t e r each t r a n s a c t i o n has 
been completed. 
5. Procedure CON 
The procedure CON i s r e s p o n s i b l e f o r the input of the Data 
Constants. Procedure CON and the Data Constants F i l e are 
d i s c u s s e d i n s e c t i o n 1, page 27. 
6.2 Programme L i s t i n g 
The l i s t i n g of the source code of programme D i s given i n PART 2 
6.3 Compiler L i s t i n g 
The l i s t i n g of the output produced by the PL/1 Compiler during 
the compilation of programme D i s given i n PART 2. 
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7. THE , DATA CONSTANTS F I L E 
The Data Constants F i l e which i s required by programmes R, F and D 
contains the fol l o w i n g information: 
1. The Authority/Country Names and t h e i r corresponding 
codes 
2. The General codes 
3. The A ' l e v e l codes and t h e i r corresponding Form 30T.T. 
card columns 
4. The Tables of Norms f o r College Students 
1. The Authority/Country Names and Codes 
The Authority/Country Names are recorded i n the vector AUTR and 
t h e i r corresponding codes i n the v e c t o r AUTRl. 
The Names are arranged i n 26 groups, a l p h a b e t i c a l l y by f i r s t l e t t e r 
only. Within each group they may appear i n any order although due 
to the more frequept request f o r Authority Names they have been 
placed f i r s t , thus reducing search time. 
The f i r s t c a r d of t h i s s e c t i o n records the number of Names within 
each group and t h i s i s used to c a l c u l a t e a key matrix as fo l l o w s : 
20 44 35 15 3 
1 21 65 100 
29 64 99 
Row 1 of the matrix records the f i r s t card; i . e . the number of 
Names w i t h i n each group. T h i s information i s used to 
c a l c u l a t e rows 2 and 3. 
Row 2 records the s t a r t p o s i t i o n of each group w i t h i n the vectors 
AUTR and AUTRl. 
Row 3 records the p o s i t i o n of the l a s t entry of each group w i t h i n 
the v e c t o r s AUTR and AUTRl. 
To f i n d the code corresponding to a given Authority/Country Name 
the p o s i t i o n i n the alphabet of the f i r s t l e t t e r of that Name i s 
found, thus g i v i n g the r e q u i r e d column i n the key matrix. The 
valu e s i n rows 2 and 3 i n t h i s column provide the s t a r t and f i n i s h 
p o s i t i o n s r e s p e c t i v e l y of the re q u i r e d group w i t h i n the AUTR 
ve c t o r . A search i s made between these p o s i t i o n s and when the 
req u i r e d Name i s found the corresponding element of the vector 
AUTRl provides the requ i r e d code. 
A l t e r a t i o n s t o the Authority/Country l i s t i n g s , such as the d e l e t i o n 
of an unwanted Name and Code or the addition of a new Name and 
Code, can be made very e a s i l y . 
I f an unwanted Name and Code i s t o be removed from the l i s t . 
27 
decrease the number i n the corresponding group on the f i r s t card 
by 1 and remove the Name and Code from the l i s t . 
I f an add i t i o n i s t o be made to the l i s t , i n c r e a s e the number i n 
the corresponding group on the f i r s t card by 1 and i n s e r t the new 
Name and Code i n the appropriate group w i t h i n the l i s t . 
2. The General Codes 
The General Codes appear i n the following order within the f i l e : 
1. Old Area codes (Settlement p r i o r to 1972) 
2. Old R e l i g i o n codes ( p r i o r t o 1972) 
3. Old Parent/Guardian/Student Occupation codes 
( p r i o r t o 1972) 
4. School Type codes 
5. Parent/Guardian/Student Occupation codes 
6. Settlement codes 
7. M a r i t a l Status codes 
8. Over 25 Occupation codes 
9. R e l i g i o n codes 
10. Geographical Region codes 
3. The A ' l e v e l Codes 
The A * l e v e l Codes are recorded i n the vector ATAB and t h e i r 
corresponding Form 30 T.T. card columns are recorded i n the 
corresponding elements of the vec t o r ATABl. 
The codes are recorded i n p a i r s i n the Data Constants F i l e , each 
A ' l e v e l code being followed by i t s corresponding card column. 
The f u l l l i s t i s preceded by the number of p a i r s which i s 
recorded i n the v a r i a b l e NALC. 
To make an ad d i t i o n to the l i s t the v a r i a b l e NALC must be 
a l t e r e d a p p r o p r i a t e l y and the new p a i r of codes added to the 
l i s t . 
To d e l e t e a p a i r of codes from the l i s t the v a r i a b l e NALC must 
again be a l t e r e d a p p r o p r i a t e l y and the unwanted p a i r removed 
from the l i s t . Following p a i r s must then be moved i n order 
to ensure t h a t no gaps appear w i t h i n the l i s t . 
4. The Table of Norms f o r College Students 
The two Tables of Norms: f o r College Students which are recorded 
by BCRS are given on pages 42 and 43 of 'BCRS .... Bede College 
Record System'. 
I n the Data Constants F i l e only the upper bounds of each range 
of new scor e s appearing w i t h i n the body of the t a b l e r are 
recorded. The corresponding STEN scores are c a l c u l a t e d from 
these upper bounds i n the procedure ITRECIN, programme R. 
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The information i n the Data Constants F i l e i s read by the e x t e r n a l 
procedure CON. T h i s procedure w i l l be c a l l e d only when required 
for the f i r s t time by programmes R and F. I t w i l l not be subse-
quently c a l l e d i f r e q u i r e d again during the same programme 
execution. The procedure i s always c a l l e d by programme D. 
7.1 F i l e L i s t i n g 
A l i s t i n g of the Data Constants F i l e i s given i n PART 2. 
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8. INPUT DATA 
The input data t o a l l options i n BCRS must c o n s i s t of an Option 
Parameter Card. I n some cases t h i s card i s accompanied by fu r t h e r 
information presented i n the form: 
OPTION PARAMETER CARD 
DATA (Records or Amendments) 
******** 
In S e c t i o n 8.1 (Data L i s t i n g s , see PART 2) s e v e r a l examples of 
input data l i s t i n g s are provided. 
The examples given are as f o l l o w s : 
8.1.1 Data l i s t i n g s f o r Programme R 
1 Admissions records 
2 I n t e l l i g e n c e Tfest records 
3 Annual updates 
4 Withdrawals 
5 Changes of course/subject 
6 S p e c i f i c f i e l d a l t e r a t i o n s 
8.1.2 Data l i s t i n g s f o r Programmes F and I 
1 The s p e c i a l request, REQUEST='*', 
i n programme F 
2 The s p e c i a l request, REQUEST='*', 
i n Programme I 
8.1.3 S e l e c t e d option parameter cards 
The examples f o r 8.1.1 and 8.1.2 are a l l of the foirm given above. 
The examples f o r 8.1.3 c o n s i s t only of Option Parameter Cards. 
The format d e s c r i b i n g the data appearing i n the examples i n 8.1.1 
i s given i n 'BCRS .... Bede College Record System', Appendix 2. 
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9. OUTPUT LISTINGS 
In Section 9.1 (Output L i s t i n g s , see PART 2) s e v e r a l examples are 
given of the output from BCRS. 
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10. D.E.S. OUTPUT LISTINGS 
A l l cards sent t o the D.E.S. should be acconpanied by a corresponding 
l i s t i n g . I n Section 10.1 (Output L i s t i n g s , see PART 2) examples 
are. provided of the l i s t i n g s f o r the'following t r a n s a c t i o n s : 
01 Admissions 
,11 Change of course/subject i n c l u d i n g the. 
extension to a B.Ed, course 
12 Withdrawals 
15 Re-admission, i . e . a t r a n s f e r from another 
T r a i n i n g Establishment 
Teachers' T r a i n i n g S e c t i o n a t the D.E.S. a l s o require a l i s t i n g of 
the admissions as given by Programme R, Option 5. An example of 
t h i s l i s t i n g f o r the admissions i n 1972 i s a l s o provided. 
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Appendix 1 
THE F I L E SEARCH ROUTINES 
APPENDIX 1. THE F I L E SEARCH ROUTINES 
The BCRS data f i l e s are organised s e q u e n t i a l l y i n ascending order 
of D.E.S. No. One of the c h a r a c t e r i s t i c s of t h i s type of organi-
s a t i o n i s t h a t i t provides r a p i d access to s u c c e s s i v e records but 
slow access to records out of sequence. For t h i s reason the 
maximum e f f i c i e n c y with a given s e t of updates i s achieved when 
the D.E.S. Nos. of these updates are placed i n ascending order to 
c o i n c i d e with the order of the records i n the f i l e . 
I n BCRS the task or t a s k s of the requested Programme Option gives 
r i s e t o the method of record s e l e c t i o n . Two methods are used: 
1. The Complete Pass 
2. S p e c i f i c Record S e l e c t i o n 
1. The Complete Pass i s used when a l l the records of a given f i l e 
are r e q u i r e d . Records are s e l e c t e d i n sequence s t a r t i n g with the 
f i r s t and terainating when the E n d - o f - f i l e i s reached whereupon 
c o n t r o l passes t o a p r e - s e t ENDFILE ro u t i n e . T h i s method i s shown 
diagrammatically i n Figure 1, page 35. 
2. S p e c i f i c Record S e l e c t i o n i s used when a given record i s t o 
be found, or when a given s e t of records are required. I n t h i s 
method the ENDFILE routine c l o s e s and re-opens the f i l e , thus 
r e t u r n i n g the Read heads to the s t a r t of the f i l e ; and termina-
t i o n of the search c y c l e occurs when the terminating c h a r a c t e r s 
•********• are input. 
T h i s method, which i s shown diagrammatically i n Figure 2, page 
and flowcharted i n Figure 3, page 36, can be divided i n t o steps 
as f o l l o w s : 
Step 1 I n i t i a l i s e the 'record not found' b i t to 0, i . e . ' o f f ' . 
Step 2 Read the f i r s t / n e x t D.E.S. No. of the record to be found. 
I f t h i s D.E.S. No. i s •********' then branch out of the 
c y c l e . • . 
Step 3 Read the f i r s t / n e x t record from the data f i l e . This 
r e c o r d now becomes known as the 'current' record. 
Step 4 Compare the D.E.S. No. of the current record with the 
D.E.S. No. of the record to be found. 
Step 5 I f the D.E.S. Nos. compared i n Step 4 are equal, the 
c u r r e n t record i s the record r e q u i r e d , and a f t e r 
performing the required operations c o n t r o l passes 
back to Step 1. 
Step 6 I f the D.E.S. Nos. compared i n Step 4 are not equal 
and the 'record not found' b i t i s o f f , the b i t i s s e t 
to 1, i . e . 'on', and the D.E.S. No. of the current 
record recorded. Control i s then passed back to 
Step 3. 
I f the 'record not found' b i t i s 'on' and the current 
D.E.S. no. i s not equal t o the recorded D.E.S. No., 
c o n t r o l passes back t o Step 3. 
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I f the 'record not found' b i t i s 'on' and the current 
D.E.S. No. i s equal to the recorded D.E.S. No., then 
the r e q u i r e d record cannot be found, and a f t e r p r i n t i n g 
a CLASS C error/warning message c o n t r o l i s passed back 
to Step 1. 
With ref e r e n c e to Figure 2 on page 35, consider a search for 
Record k where the c u r r e n t record i s Record i . The. next record, 
Record i+1, becomes the cu r r e n t record, and i f t h i s i s not equal 
to Record k, the req u i r e d record, searches are made from 
Record i+1 to Record n, and from Record 1 to Record i+1, \antil 
Record k i s found. I f Record k i s not found the search c y c l e 
















FIGURE 1 FIGURE 2 
Diagrammatic r e p r e s e n t a t i o n of: 
FIGURE 1. The Complete Pass 





o p e r a t i o n ( s ) 
Set record found 
b i t o f f 
Input f i r s t / n e x t 
DES.No. of required 
record 
Test f o r terminator^ 
Read f i r s t / n e x t record 
( c u r r e n t record) 
Test DES.No. of current 
record with DES.No. pf 
requ i r e d record 
-4 
o n X 
Test record found b i Record .DES.No. of curr e n t record 
'Test DES.No. of c u r r e n f . 
record with recorded 
.DES.No. 




b i t on . 
Figure 3. Flowchart of S p e c i f i c Record S e l e c t i o n 
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Appendix 2 
THE EVALUATION OF A REQUEST 
APPENDIX 2. THE EVALUATION OF A REQUEST 
Phase 1. The T r a n s l a t e Procedure 
T h i s phase i n the e v a l u a t i o n of a REQUEST involves the t r a n s l a t i o n , 
of a coded request i n t o four v e c t o r s , LOP ( L o g i c a l Operator), 
RLAB (Required L a b e l ) , CLAB (Condition Label), and RITEM (Required 
Item) . 
These v e c t o r s can be represented i n t a b u l a r form as fol l o w s : 
LOP RLAB CLAB RITEM 
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Each l i n e i n t h i s t a b l e i s used to record a SIMPLE REQUEST. The 
v a r i a b l e k records the number of simple requests recorded (l<=k=<20). 
The v e c t o r LOP records the L o g i c a l Operators which precede each 
simple request with the exception of the f i r s t . 
The vector RLAB records the Required Item Numbers. 
The v e c t o r CLAB records the codes corresponding t o the required 
R e l a t i o n a l Operators. These codes are as f o l l o w s : 
R e l a t i o n a l Operator = > ^ > < 
CLAB Code 1 2 3 4 5 6 
The v e c t o r RITEM records the req u i r e d Item Values. 
Consider as an example one of the requests given on page 32 of 
•BCRS .... Bede College Record System'. 
S e l e c t as a subset "those students who have more than 
2 A ' l e v e l passes and an O ' l e v e l pass i n E n g l i s h Language 
or Mathematics". 
Th i s request was reduced t o three simple requests: 
1. has the student more than 2 A ' l e v e l passes? 
2. has the student an 0 ' l e v e l pass i n E n g l i s h Language? 
3. has the student an O' l e v e l pass i n Mathematics? 
which were combined to produce -the f u l l y coded request as: 
REQUEST=' 21>2(****A****P) & 21-'< 1 (****O061*P) | 21^<1(****O011*P) ' 
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21 3 2 (****;^****p) 
& 21 6 1(****O061*P) 
1 21 6 1(****O011*P) 
I I 1 
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The f i n a l stage i n phase 1 concerns the checking of the RLAB vector 
to ensure t h a t only v a l i d ITEM NUMBERS are recorded. Programme F 
allows 1 to 40 ITEM NUMBERS and Programme I 1 to 66. I f an RLAB 
value i s found outside these ranges a CLASS G error/warning message 
i s given and the complete l i n e removed from the t a b l e . 
A flowchart of Phase 1 i s given i n Figure 1, page 42. 
Phase 2. The Locate and Te s t Procedure 
Phase 2 i n the ev a l u a t i o n of a request i s responsible f o r providing 
a t r u e / f a l s e ( a c c e p t / r e j e c t ) answer fo r that request with the current 
record. I n some circumstances not a l l the simple requests of a 
given request need be evaluated to provide t h i s answer. The 
following r u l e s govern the e v a l u a t i o n of the k simple requests 
w i t h i n the request. 
1. L o g i c a l Operators are evaluated from LEFT to RIGHT. 
2. I f the answer to a simple request i s f a l s e and that 
simple request i s followed by the L o g i c a l Operator '&' 
the whole request i s f a l s e . 
3. I f the answer t o a simple request i s f a l s e and that 
simple request i s followed by the L o g i c a l Operator '|' 
the next simple request i s t e s t e d . 
4« A simple request preceded by the L o g i c a l Operator '|' 
w i l l not be t e s t e d i f the preceding simple request i s 
tr u e . 
Each simple request i s evaluated i n two stages. 
Stage 1. The FIND Procedure 
The Procedure FIND forms an a s s o c i a t i o n between the 
RLAB of the simple request under consideration and 
i t s corresponding Record f i e l d . C a l c u l a t i o n s and 
conversions are performed where necessary to ensure 
t h a t the ITEM returned by t h i s procedure i s a ch a r a c t e r 
s t r i n g of var y i n g length. 
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stage 2. The TEST Procedure r e t u r n s a t r u e / f a l s e answer 
to a given simple request using as a r e l a t i o n a l 
operator f o r the t e s t the operator corresponding 
t o the CLAB code recorded f o r the simple request 
under c o n s i d e r a t i o n . The t e s t i s made between 
the ITEM returned by the procedure FIND and the 
RITEM of the simple request. 
The sequence i n which the simple requests are evaluated i s flow-
charted i n F i g u r e 2, page 43. 
Exception Routines 
Due t o the i n c o m p a t i b i l i t y of the data recorded i n the years p r i o r 
to 1972 and the need f o r more information when ev a l u a t i n g c e r t a i n 
Requests, s e v e r a l exception r o u t i n e s have been incorporated. 
The f o l l o w i n g ITEM NUMBERS are e x c e p t i o n a l cases and give r i s e to 
the need f o r an exception r o u t i n e : 
ITEM NO. 4 Settlement 
6 Parent/Guardian Occupation 
7 Student Occupation 
9 R e l i g i o n 
19 School Types 
21 Q u a l i f i c a t i o n s 
24 Course Codes 
36 Annual Progress Vector 
40 F i r s t Appointment 
I n each of these cases the Item Value i s followed by a d d i t i o n a l 
information. T h i s information i s always enclosed i n parentheses 
and can be shown as f o l l o w s : 




No. 2 4 
Main or 
2nd Prov. 




Item No. 21 
Year Type Code Grade P or F 
( ) 
Item No, 36 
Year F i e l d La Del 
( ) 
During the Request E v a l u a t i o n Sequence, see Figure 2, three t e s t s 
are made to l o c a t e these Item Numbers. 
1. The f i r s t t e s t on f i n d i n g one of these cases removes and 
records a l l the a d d i t i o n a l information i n c l u d i n g the 
parentheses from the Item Value. 
2. The second t e s t concerns only Item Numbers 4,6,7,9,36 and 
40. On f i n d i n g one of these cases a t e s t i s made between 
the f i e l d 'Year' and the year i n which the student entered 
the College. I f the years are not equal, the codes 
recorded are not compatible with the required code i n t h i s 
Simple Request and the next Simple Request, i f any, i s 
considered. 
3. The t h i r d t e s t on f i n d i n g any of the above cases removes 
and records the number req u i r e d from the Item Value. 
The a d d i t i o n a l information given with Item Numbers 19, 21 and 36 
i s f u r t h e r processed i n the procedure FIND. 
With Item Nos. 19 and 21, v a r i a b l e s are defined over each f i e l d 
w i t h i n the a d d i t i o n a l information as fo l l o w s : 
Item No. 19 





Item No. 21 







These v a r i a b l e s are then compared with each of the Schol Attendances 
or Q u a l i f i c a t i o n s recorded and a t o t a l kept of the number of complete 
matches t h a t are made over a l l f i e l d s . I f a v a r i a b l e c o n s i s t s of 
the c h a r a c t e r / s '*' t h i s f i e l d i s accepted as 'true' r e g a r d l e s s of 
the value of the corresponding recorded f i e l d . I n such cases the 
f i e l d value r e q u i r e d can be considered as any. For example, the 
a d d i t i o n a l information of ' (****A'^***P) • following a request 
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i n v o l v i n g q u a l i f i c a t i o n s can be i n t e r p r e t e d as an A ' l e v e l pass i n 
'any' year, i n 'any' code ( s u b j e c t ) , with 'any' grade. 
The value of the v a r i a b l e ST defined over the a d d i t i o n a l information 
f o r Item Number 24 i s used as a s u b s c r i p t i n the CODES vector. I n 
Item Number 36 the value of the F i e l d Label i s copied from the 
a d d i t i o n a l information and used as a s u b s c r i p t i n the F i e l d L abel 
v e c t o r s which provide p o i n t e r s to the l o c a t i o n s of the corresponding 
information i n the Annual Progress Vector. 
The s p e c i a l request REQUEST='*' 
With t h i s request no e v a l u a t i o n i s r e q u i r e d as the user s p e c i f i e s 
as data the D.E.S. Nos. of the students to be considered. 
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r e n t r y j 
Set counters 
Consider f i r s t / n e x t ( i ' t h ) 
c h a r a c t e r of request 
Reset lower boundj 
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]-=(Test for b l a n k * ^ 
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Record L o g i c a l 
operator < Test for l o g i c a l ^ operator y"^ 
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for r e l a t i o n a l 
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of Simple Request 
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<Test f o r not case / 
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Record required f i e l d 
value and required 
condition code for 
not case 
<Test counter f o r X F — • . -^N end of request / ^^^^exix_j 
jUpdate counters 
Figure 1. Phase 1 of the E v a l u a t i o n of a Request 
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F i gure 2. The Request Ev a l u a t i o n Sequence 
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